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Summary

Methomyl is acarbamate insecticide (ovicide/larvacide/adulticide) registered nationally for
control of insects on awide range of field, fruit, and vegetable crops, sod farms, and asa
commercia fly bait. Methomyl is moderately to highly toxic to fih and ismostly highly to very
highly toxic to aguaticinvertebrates. A Reregistration Eligibility Decision (RED) that includes an
ecological risk assesament for freshwater and estuarine fish and aquatic invertebrates wasissued in
December of 1998. The highest risk is to aquatic invertebrates, but the level of concern for
endangered fish is exceeded for most use sites Reduction in populations of aquatic invertebrates
might adversely affect the food supply of listed Pacific sdlmon and steelhead. Chronic risksto fish
and aquatic invertebrates also ispresumed for those situations where chronic exposure might
occur, such asin standing watersinto which runoff may occur. Some mitigation measureswere
required by the RED, induding the requirement for a set-back disance from surface watersfor dl
agricultural applications. This buffer (25 feet for ground applicaions, 150 to 450 feet for aerial
goplications) isnow reflected on product labels. However, we are unable to quantify reductionsin
aguatic estimated environmental concentrations that may result from applicators adhering to a no-
spray buffer.

We condude tha methomy| may affect 24 Evolutionarily Sgnificant U nits (ESUs) but will
have no effect ontwo ESUs. These determinations are based on the extent of crop acreage
potentially treated in countieswithin an ESU, possible adverse direct effeds of methomyl on fish,
and potential adverse effects on the aquaticinvertebrate food supply of listed steelhead and
samon. Mgor uncertaintiesin thisandyssincdude lack of statewide and county-level usage
information for ESUs in Oregon, Washington, and Idaho and the impact of buffersin limiting
runof f and drift of methomyl into surface water s adjacent to treatment sites.

Introduction

Problem Formulation: The purpose of this analysis isto determine whether the registration
of methomyl asan insecticide for use on various crops may directly affect threatened and
endangered (T& E or liged) Pacific anadromous samon and sedhead or indirectly affect their
cover, food supply, and their desgnated critical habitat.



Scope:  Although this analysisis specific to listed Pacific anadromous salmon and steelhead
and the watersheds in which they occur, it is acknowledged that methomy! is regigered for uses
that may occur outside thisgeographic scope and that additional analyses may be required to
address other T& E species in the Pacific dates as well asacross the United States. We understand
that any subsequent analyses, requests for consultation and resulting Biolog cal Opinions may
necessitate tha Biol ogical Opinions rdaive to this requed be revisited, and coud be modified.
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1. Background

Under section 7 of the Endangered Species Act, the Office of Pesticide Programs (OPP) of
the U. S. Environmental Protection Agency (EPA) is required to consult on actions that ‘ may
affect’ Federally listed endangered or threatened species or that may adversely modify designated
criticd habitat. Situations where a pesticide may affect afish, such as any of the salmonid species
listed by the National Marine Fisheries Service (NMFS), include either dired or indirect effeds on
the fish. Direct effectsreault from expoaure to a pesticide at levels tha may cause harm.

Acute Toxicity - Relevant acute data are derived from standardized toxicity tests with
lethdity asthe primary endpoint. These tests are conducted with what is generally accepted as the
most senditive life stage of fish, i.e., very young fish from 0.5-5 grams in weight, and with species
that are usually among the most ensitive. These tests for pesticide regidration include analysis of
observable sublethal effects aswell. The intent of acute tests is to statistically derive a median
effect level; typicaly the effect is lethality in fish (LC50) or immobility in aguatic invertebrates
(EC50). Typicdly, asandard fish acute test will include concentrations that cause no mortdity,
and often no observable sublethal effects as well asconcentrations that would cause 100%
mortality. By looking & the effeds at varioustest concentrations, a dose-regponse curve can be
derived, and one can statidicdly predict the effects likdy to occur at various pesticide
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concentrations; awell done test can even be extrapol ated, with caution, to concentrations below
those teded (or abovethe test concentrations if the highest concentration did not produce 100%
mortality).

OPP typically usesqualitative descriptorsto describe different levels of acute toxidty, the
mogt likey kind of effect of modern pedticides (Table1). T hese are widdy used for compear eive
purposes, but must be associated with exposure before any conclusions can be drawn with respect
torisk. Pesticides that are considered highly toxic or very highly toxic are required to have a label
statement indicating that level of toxicity. The FIFRA regulations[40CFR158.490(a)] do not
require calculating a specific LC50 or EC50 for pesticidesthat are practically non-toxic; the LC50
or EC50 would simply beexpressed as >100 ppm. When no lethal or aublethd effeds are
obseaved at 100 ppm, OPP condde's the pesticide will have “no effect” on the species.

Table 1. Qualitative descriptors for categories of fish and aquatic invertebrate toxicity (from
ZucKker, 1985)

LC50 or EC50 Category description
< 0.1 ppm Very highly toxic
0.1- 1 ppm Highly toxic

>1 <10 ppm Moder aely toxic

> 10 < 100 ppm Slightly toxic

> 100 ppm Practicdly non-toxic

Compear ative toxicology has demongtrated that various species of scded fish generdly have
equival ent sensitivity, within an order of magnitude, to other species of scded fish tested under the
same conditions Sappington et al. (2001), Beyers et al. (1994) and Dwyer et al. (1999), among
others, have shown that endangered and threatened fish tested to date are smilarly sensitive, on an
acute basis, to avariety of pesticides and other chemicals as their non-endangered counterparts.

Chronic Toxicity - OPP evaluates the potentid chronic effectsof a pesticide on the basis of
sevaa types of teds. These teds are often required for registration, but not always. If a pesticide
has esentidly no acutetoxicity at relevant concentrations, or if it degrades very rapidly in weter,
or if the nature of the use is such that the pestiade will not reach water, then chronic fish tests may
not be required [40CFR158.490]. Chronic fish tests primarily eval uate the potential for
reproductive effects and effects on the off spring.  Other observed sublethal effects are dso
required to be reported. An abbreviated chronic test, thefish early-life stage test, is usually the
first chronic test conducted and will indicate the likelihood of reproductive or chronic effects at
relevant concentrations. If such effectsare found, then afull fish life-cycle test will be conducted.
If the nature of the chemical is such that reproductive effects are expected, the abbreviated test
may be skipped in favor of the full life-cycle test. These chronic tests are designed to determine a
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“no observable effect level” (NOEL) and a“lowes observable effect level” (L OEL). A chronic
risk requires not only chronic toxicity, but also chronic exposure, which can result from a chemical
being persistent and resident in an environment (e.g., a pond) for achronic period of time or from
repeated applications that transport into any environment such that exposure would be considered
“chronic”.

Aswith comparative toxicology efforts rdative to sengtivity for acute effects, EPA, in
conjunction with the U. S, Geologica Survey, hasa current eff ort to assessthe comparative
toxicology for chronic effects . Preliminary information indicates, as with the acute data, that
endangered and threatened fish areagan of similar sensitivity to similar non-endangered spedes.

Metabolites and Degradates - Information must be reported to OPP regarding any pesticide
metabolitesor degradates that may posea toxicologcal risk or that may persist in the environment
[40CFR159.179]. Toxicity and/or pasigence tes data on such compounds may be required if,
during the risk assessment, the nature of the metabolite or degradate and the amount that may
occur in the environment raises a concern. If actual data or structure-activity analysesare not
available, the requirement for testing is based upon best professiona judgement.

Inert Ingredients - OPP does take into account the potential effects of what used to be
termed “inert” ingredients but which are beginning to be refered to as “other ingredients’. OPP
has classified these ingredients into several categories. A few of these, such as nonylphenol, can
no longe be used without induding them on the labd with a specific gatement indicating the
potential toxicity. Based upon our internal databases, we can find no product in which
nonylphenal isnow an ingredient. Many others, induding such ingredients as clay, soybean ail,
many polymers, and chlorophyll, have been evaluated through structure-activity analysis or data
and determined to be of minimal or no toxicity. There exist aso two additional lists, one for inerts
with potentid toxicity which are considered a teding priority, and one for inerts unlikey to be
toxic, but which cannot ye be said to have nggligible toxicity. Any new inert ingredients are
required to undergo testing unlessit can be demonstrated that testing is unnecessary.

The inerts efforts in OPP are oriented only towards toxicity at the present time, rather than
rik. It should be noted, however, that very many of the inertsarein exceedingly small anountsin
pesticide products. While some surfactants, solvents, and other ingredients may be present in
fairly lage amounts in various products, many are present only to a minor extent. These include
such things ascoloring agents, fragrances, and even the printers ink on water soluble bags of
pesticides Some of these could have moderatetoxicity, yet still be of no consequence because of
the negligible amounts present in a produd. If a product containsinert ingredients in suffiaent
quantity to be of concern, relative to the toxicity of the active ingredient, OPP attempts to evaluate
the potentid eff ects of these inerts through data or structure-activity anayss, where necessary.

For a number of mgjor pesticide products, testing has been conducted on the formulated
end-use products that are used by the applicator. The results of fish toxicity tegs with formulated
products can be compared with the results of tegs on the same spedeswith the active ingredient
only. A comparison of the results should indicate compar able sengtivity, relative to the percentage
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of active ingredient in the technical versusformulated product, if there is no extra activity due to
the combination of inert ingredients. We note that the “comparable” snditivity must take into
account the natural variation in toxicity tests, which is up to 2-fold for the same species in the same
laboratory under the same conditions and which can be somewhat higher between different
laboratories especially when different stocks of test fish are used.

The comparison of formulated product and technical ingredient test results may not
provide specific information on theindividual inert ingredients, but rather islike a*“black box”
which sums up the effects of al ingredients We consider this approach to be more appropriate
than tegting each individud inert and active ingredient because it incorporates any additivity,
antagonism, and synergism effects that may occur and which might not be correctly evaluated
from testson the individud ingredients. We do note however, tha we do not have aquatic data on
most formulated products although we often have testing on one or perhapstwo formulations of
an active ingredient.

Risk - An analysis of toxicity, whether acute or chronic, lethal or sublethal, mug be
combined with an analysis of how much will be in the water, to determineriskstofish. Riskisa
combination of exposure and toxicity. Even avery highly toxic chemicd will not pose arisk if
there is no expoaure, or very minimal exposure rdative to thetoxicity. OPP uses a vaiety of
chemical fae and trangoort data to develop “ estimated environmental concentrations’ (EECs) from
asuite of established models. The development of aguatic EECsis atiered process.

Thefird tier screening mode for EECsiswith the GENEEC program, developed within
OPP, which uses a generic site (in Yazoo, MS) to stand for any siteinthe U. S. The site choice
was intended to yield a maximum exposure, or “worst-case,” scenario applicable nationwide,
particularly with respect to runoff. The model is based on a 10 hectare watershed that surrounds a
one hectare pond, two metersdeep. It is assumed that all of the 10 hectare area istreated with the
pesticide and that any runoff would drain into the pond. The model also incorporates spray drift,
the amount of which is dependent primarily upon the droplet size of the spray. OPP assumes that
if this model indicatesno concerns when compared with the appropriate toxicity data, then further
analysisis not necessary as there would be no eff ect on the species.

It should be noted that prior to the development of the GENEEC model in 1995, a much
more crude approach was used to determining EECs. Older reviews and Reregidration Eligibility
Decigons (REDs) may use this approach, but it was excessively conservative and does not provide
asound basis for modern risk assessments. For the purposes of endangered species consultations,
we will attempt to revise this old approach with the GENEEC model, where the old screening level
raised risk concerns.

When there isaconcern with the comparison of toxicity with the EECs identified in
GENEEC model, a more sophisticated PRZM-EXAMS model is run to refine the EECs if a
suitable scenario has been developed and validated. The PRZM-EXAMS model was devel oped
with widespread collaboration and review by chemical fate and transport experts, soil scientists,
and agronomists throughout academia, government, and industry, where it isin common use. As
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with the GENEEC model, the basic model remains as a 10 hectare field surrounding and draining
into a 1 hectare pond. Crop scenarioshave been developed by OPP for specific stes and the
modd uses Ste-gecific dataon sails, climate (egecially predpitation), and the crop or Ste.
Typicdly, dte-scenaios are developed to provide f or aworg-case andyssfor aparticular cropin
a particular geographic region. The development of sitescenarios is very time consuming;
scenarios have not ye been developed for a number of crops and locations. OPP attempts to
match the crop(s) under consideration with the most appropriate scenario. For some of the older
OPP analyses, a very limited number of scenarios were available.

One area of significant weakness in modeling EECs rel ates to resdential uses, espedally by
homeowners, but also to an extent by commercial gpplicators. Thereare no usage datain OPP
that relate to pesticide use by homeowners on a geographic scale that would be appropriate for an
assessment of risks to listed species For example, we may know the maximum application ratefor
alawn pesticide, but we do not know the size of the lawns, the proportion of the areain lawns, or
the percentage of lawns that may be treated in a given geographic aea. Thereis limited
information on soil types, slopes, wateing practices, and other aspectsthat relate to transport and
fate of pesticides We do know that some homeowners will attempt to control pests with
chemicals and that otherswill not control pestsat dl or will use non-chemicd methods. We would
expect that in some areas, few homeowners will use pesticides, but in other areas, ahigh
percentage could. Asaresult, OPP hasinsufficient information to develop a scenario or address
the extent of petticide use in aresdentid area It isalso important to note that pedicides used in
urban areas can be expected to transport considerable distances if they should run off on to
concrete or asphalt, such as with dreets (e.g., TDK Environmental, 1991). Thismakesany
quantitative analysis very difficult to address aquatic exposure from home use. It aso indicates
that a no-use or no-spray buffer approach for protection, which we consider quitevieble for
agricultural areas, may not be particularly useful for urban aress.

Finally, the applicability of the overal EEC scenario, i.e., the 10 hectare watershed
draining into a one hectare farm pond, may not be appropriate for a numbe of T& E species living
inrivers or lakes This scenario is intended to provide a “worst-case” assessment of EECs, but
very many T&E fish do not live in ponds, and very many T&E fish do not have all of the habitat
surrounding their environment treated with a pesticide. OPP does bdieve tha the EECsfrom the
farm pond model do represent first order streams, such as those in headwaters areas (Effland, et
al. 1999). In many agricultural areas, thosefirst order streams may be upstream from pesticide
use, but in other areas, or for some non-agricultural uses such as forestry, the first order streams
may receive pedicide runof f and drift. However, larger sreams and lakes will very likdy have
lower, often considerably lower, concentrations of pesticidesdue to more dilution by the receiving
waters In addition, where persistence is a factor, streamswill tend to carry pedicides away from
where they enter into the streams, and the modelsdo not allow for this. The variablesin size of
dreams, rivers, and lakes, dong with flow ratesin the lotic waters and seasond variation, are large
enough to preclude the development of applicable models to represent the diversity of T& E
species habitats. We can simply qualitatively note that the farm pond model is expected to
overedimate EECs in larger bodiesof water.



Indirect Effeds - We also attempt to protect listed species from indirect effects of
pesticides. We note that there is often not a clear distinction between indirect efects on aliged
species and adverse modification of critical habitat (discussed below). By considering indirect
effects first, we can provide appropriate protection to listed species even where critical habitat has
not been designated. In the caseof fish, theindirect concerns are routinely assessed for food and
cover.

The primary indirect effect of concern would be for the food source for listed fish. These
are best represented by potential effects on aquatic invertebraes, although aguatic plants or
plankton may be relevant food sources for some fish species  However, it is not necessary to
protect individual organismsthat serve as food for liged fish. Thus, our goal isto ensure that
pesticides will not impair populations of these aquatic arthropods. 1n some cases, listed fish may
feed on other fish. Because our criteriafor protecting the listed fish species is based upon the most
sensitive species of fish tested, then by protecting the listed fish species, we areal s protecting the

species used as prey.

In genaa, but with some exceptions pesticidesapplied in terrestrial environments will not
affect the plant material in the water that providesaquatic cover for listed fish. Application rates
for herbicides are intended to be efficacious, but are not intended to be excessve. Becauseonly a
portion of the eff ective application rate of an herbicide gpplied to land will reach water through
runoff or drift, theamount is very likely to be below effect levels for aquatic plants. Some of the
applied herbiadeswill degrade through photolyss, hydrolysis or other processes. In addition,
terrestrial herbicide applications are efficadous in part, due to the fact that the product will tend to
stay in contact with the foliage or the roots and/or germinating plant parts, when soil goplied. With
aquatic exposures resulting from terrestrid applications, the pesticide is not placed in immediate
contact with the aquatic plant, but rather reaches the plant indirectly after entering the water and
beingdiluted. Aquatic exposure islikely to be transient in flowingwaters However, because of
the exceptions where terregrially applied herbicides could have effeds on aguatic plants OPP
does evaluate the sengtivity of aquatic macrophytes to these herbicidesto determine if populations
of aquatic macrophytes that would serve ascover for T& E fish would be affected.

For mog pegticides applied to terrestrid environment, the eff ectsin water, even lentic
water, will be relaively transient. Therefore, itis only with very persistent pedicides that any
effectswould be expected to last into the year followingtheir goplication. As areault, and
excepting those vay persistent pedicides, we would not exped that pedicidal modification of the
food and cover agpects of aitical habitat would be adverse beyond the year of goplication.
Therefore, if alisted sdmon or sedhead isnot present during the year of application, there would
be no concern. If the listed fish ispresent during the year of application, the effects on food and
cover are considered as indirect effects on the fish, rather than as adverse modification of critical
habitat.

Desgnated Critical Habitat - OPP isdso required to conault if a pesticide may adversdy

modify designated critical habitat. In addition to the indirect effectson the fish, we consider that
the use of pedicides on land could have such an effect on thecritical habitat of aquatic speciesin a
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few circumstances. For example, use of herbicides in riparian areas could affect riparian
vegetation, especially woody riparian vegetation, which possibly could be an indirect effed on a
liged fish. However, there are very few pesticides that are registered for use on riparian
vegetation, and the specific uses that may be of concern have to be analyzed on a pesticide by
pesticide basis. In considering the general effectsthat could occur and that could be a problem
for listed sdmonids, the primary concern would be for the dedruction of vegetation near the
stream, particularly vegetation that provides cover or temperature control, or that contributes
woody debristo the aquatic environment. Dedruction of low growing herbaceous materia would
be a concern if that destruction resulted in excessive sediment loads getting into the stream, but
such increased sediment loadsare indgnificant from cultivated fidds rdative to those resulting
from the initial cultivation itself. Increased sediment loads from degruction of vegetation could be
aconcern in uncultivated aeas. Any incressed pesticide load as aresult of destrudion of
terrestrial herbaceous vegetation would be considered a direct effect and would be addressed
through the modeling of estimated environmental concentrations. Such modeling can and does
take into account the presence and nature of riparian vegetaion on pedicide transport to a body of
water.

Risk Assessment Processes - All of our risk assessment procedures, toxicity test methods,
and EEC models have been peer-reviewed by OPP' s Science Advisory Panel. The datafrom
toxicity testsand environmental fate and transport studies undergo a stringent review and validation
process in accordance with “ Standard Evauation Procedures’ published for each type of test. In
addition, all test data on toxicity or environmental fateand transport are conducted in accordance
with Good Laboratory Practice (GLP) regulations (40 CFR Part 160) at least 9nce the GLPs were
promul gated in 1989.

The risk assessment process is described in “Hazard Evduation Division - Standard
Evaluation Procedure - Ecological Risk Assessment” by Urban and Cook (1986) (termed
Ecologcal Risk Assessment SEP below), which hasbeen separaely provided to National Marine
Fisheries Service staff. Although certain aspectsand procedures have been updated throughout
the years, the basic process and criteria still apply. In avery brief summary: the toxicity
information for various taxonomic groups of species is quantitatively compared with the potential
exposureinformation from the different uses and application rates and methods. A risk quotient of
toxicity divided by exposure is devd oped and compared with criteria of concern. The criteria of
concern presented by Urban and Cook (1986) are presented in Table 2.



Table 2. Risk-quotient criteria for fish and aquatic invertebrates

Risk

Test data quotient | Presumption

Acute LC50 >0.5 Potentially high acute risk

Acute LC50 >0.1 Risk that may be mitigated through restricted use
classification

Acute LC50 >0.05 Endangered species may be affected acutely, including
sublethal effects

Chronic NOEC >1 Chronic risk; endangered species may be affected
chronicdly, including reproduction and effectson
progeny

Acute invertebrae LC50 | >0.5 May be indirect effectson T& E fish through food
supply reduction

Aquatic plant acute EC50 | >0.5 May be indirect effects on aguatic vegetative cover for
T&E fish

The Ecolog cal Risk Assessment SEP (pages 2-6) disaussesthe quantitative edimates of
how the acute toxicity data, in combination with the slope of the dose-response curve, can be used
to predid the percentage mortality that would occur at the variousrisk quotients. The discussion
indicates that using a “safety factor” of 10, asapplies for redricted use classification, one
individual in 30,000,000 exposed to the concentration would be likely to die. Using a “safety
factor” of 20, asapplies to aquatic T& E gecies, would exponentially inaease the margin of
safety. It has been calculated by one pestiade registrant (without sufficient information for OPP to
validatethat number), tha the probability of mortdity occurring when the LC50 is1/20th of the
EEC is2.39 x 10°, or lessthan one individual in ten billion. It should be noted that the discussion
(origindly part of the 1975 regulaionsfor FIFRA) isbased upon dopes of primarily
organochlorine pedicides, stated to be 4.5 probits per log cycle & that time. As organochlorine
pesticides were phased out, OPP undertook an analysisof more current pesticides based on data
reported by Johnson and Finley (1980), and determined that the “typical” dope for aquatic toxicity
testsfor the “more current” pesticideswas 9.95. Because the slopes are based upon
logarithmically transformed data, the probability of mortdity for apegicide with a9.95 dopeis
again exponentially less than for the orignally analyzed slope of 4.5.

The above discusson focuses on mortality from acute toxidty. OPP is concerned about
other direct effects aswell. For chronic and reproductive effects, our criteria ensures that the EEC
isbelow the no-abserved-effect-levd, wherethe “effects’ include any observall e sublethd efeds.
Because our EEC values are based upon “worg-casg’ chemicd fate and transport dataand asmal
farm pond scenario, it israre that anon-target organism would be exposed to such concentrations



over aperiod of time, especidly for fish that live in lakes or in streams (best professional
judgement). Thus, thereis no additional safety factor used for the no-observed-effect-
concentration, in contrast to the acute data where a safety fector iswarranted because the
endpoints are a median probability rather than no effect.

Sublethal Effects - With respect to sublethal effects Tucker and Leitzke (1979) did an
extensive review of existing ecotoxicological data on pesticides. Among their findings was that
sublethal effectsas reported in the literature did not occur at concentrations below one-fourth to
one-sixth of the lethal concentrations, when taking into account the same percentagesor numbers
affected, ted system, durdion, species, and other factors. This was teemed the “6x hypothesis’.
Ther review included cholinesterase inhibition, but waslar gdly oriented towards externdly
observable parameters such as growth, food consumption, behavioral signs of intoxication,
avoidance and repdlency, and smilar paraneters. Even reproductive parameters fit into the
hypothed s when the duration of the test was conddered. This hypothesissupported the use of
lethality tests for use in assessing ecotoxicological risk, and the lethdity tests are well enough
established and understood to provide strong datistical confidence which can not always be
achieved with sublethal effects By providing an appropriate safety factor, the concentrations
found in lethality tests can therefore generaly be used to protect from sublethal eff ects.

In recent years Moore and Waring (1996) challenged Atlantic salmon with diazinon and
observed effectson olfaction asrelates to reprodudive physiology and behavior. Their work
indicated that diazinon could have sublethal effectsof concern for sdmon reprodudion. However,
the nature of their test system, direct exposure of olfactory rosettes, could not be quantitatively
related to expoaures in the natural environment. Subsequently, Scholz et al. (2000) conducted a
non-reproductive behaviora study using whole Chinook salmon in a model stream sydem that
mimicked a natural exposure that is far more relevant to ecological risk assessment than the system
used by Moore and Waring (1996). The Scholz et d. (2000) data indicate potential effects of
diazinon on Chinook salmon behavior at very low levels, with statistically significant effects at
nominal diazinon exposures of 1 ppb, with apparent, but non-significant effectsat 0.1 ppb.

It would appear that the Scholz et al (2000) work contradicts the 6x hypotheds. The
resear ch design, especidly the nature and duration of exposure, of the test system used by Scholz
et al (2000), along with alack of dose-response, precludes comparisons with lethal levels in
accordance with 6x hypothesis as used by Tucker and Leitzke (1979). Nevertheless, it isknown
that olf action isan exquidtdy sengtive sense. And this sense may be particularly well developed in
salmon, aswould be consistent with its use by salmon in homing (Hasler and Scholz 1983). So
the contradiction of the 6x hypothesis isnot surprising As arealt of these findings the 6x
hypothes's needs to be re-evaluated with respect to olfadion. At the same time, because of the
sengitivity of olfaction and because the 6x hypothesis has generally stood the test of time otherwise,
it would be prematureto abandon the hypothesis for other sublethd effeds until thereare
additional data

2. Description and use of methomyl
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Methomyl is acarbamate insecticide (ovicide/larvacide/adulticide) registered nationally for
control of insects on awide range of fidd, fruit, and vegetable cropsand on sod-farm turf. Itis
adso regisered as acommercid fly bait. There are no homeowner uses. Methomyl is primarily a
contact insecticide that gives rgpid knodkdown and aso provides short-term effectsfrom the
ingestion of treated foliage. Currertly, 10 produds are registered under Section 3 of HFRA.
End-use formulationsinclude soluble concentrate, wettable powder, granular, pelleted/tableted,
and water soluble packaged. Products registered as fly baits also contain (Z)-9-tricosene (0.04 to
0.26% ai) asan active ingredient; labelsnote that these products contain a sex attractant and
feeding synergst. Eighteen additional methomyl products are regidered to individual states under
Special Local Needs (SLN) provisionsin Section 24(c) of FIFRA. California has seven SLNs for
use to control insects on ornamentds, beans, soybeans, radishes, sweet potatoes, Chinese broccoli,
broccoli raab, and pumpkins. Oregon, Washington, and Idaho do not have any SLNs for
methomyl. Methomyl aso was previoudy registered as amolluscide to control snails and slugs
and as a fungicide for control of blights, rots, mildews and other fungal diseases. Those uses, as
well as uses on ornamentdsand in greenhouses have been canceled.

Methomyl also is a degradate of thiodicarb, aregistered insecticide. Potentid adverse
affects due to exposure of listed salmonids from methomyl’ s occurrence as a thiodicarb degradate
is not addressed here but are discussed in the thiodicarb analyss, which is being deved oped
concurrently.

Methomy! products for agricultural use are regstered as restricted use produds that can be
applied only by certified applicators or someone under their supervision. Methomyl can be applied
by ar or ground for mog agriaultural uses(apples and blueberries by ground application only).
Fly batsare labeled for commercial use only. Application rates for the various use Steswere
obtained from product labels and are summarized in Table 3. Additiona use directions,
redrictions, and precautions are specified on the product labels (atached).

Table 3. Methomyl use sites and application information (source: product labels)

Max. single appl. Max. no. appl. Max. Ib ai
Use site rate (b ai/acre) per croplyear? per croplyear
Cabbage, L ettuce (head) 0.9 15° 7.2
Cauliflower, Celery, Chinese cabbage 0.9 10° 7.2
Sweet corn 0.45 28° 6.3
Tomatoes 0.45 16 6.3
Broccoli, Carrots 0.9 10° 6.3
Cucumber, Melons, Squash (summer) 0.9 12 5.4
Brussel sprouts 0.9 10° 5.4
Onions (green), Collards 0.9 8 5.4
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Max. single appl. Max. no. appl. Max. Ib ai

Use site rate (Ib ai/acre) per croplyear? per croplyear
Peaches 0.9 6 5.4
Beans, Eggplant, Peppers, Potatoes, 0.9 10 4.5
Strawberries, Sugarbeets, Anise
Asparagus, Endive, Escarole 0.9 8 4.5
Appled, Grapes 0.9 5¢ 45
Alfalfa 0.9 10 3.6
Bests (table), Leafy green vegetables, 0.9 8° 3.6
Spinach, Onions (dry)
Blueberries' 0.9 4 3.6
Turf (sod farms only) 0.9 4 3.6
Peas, Garlic 0.9 6' 2.7
Oranges, Lemons, Grapefruit, Tangelo, 0.9 4 2.7
Tangerine
Nectarine 0.9 3 2.7
Field corn, Pop corn 0.45 10 2.25
Cotton 0.675 g 1.8
Barley, Oats, Rye, Wheat, Mint 0.45 4 1.8
Pears, Pomegranates, Chicory 0.9 2 1.8
Soybeans 0.45 3 1.35
Bermudagrass pasture 0.9 4 0.9
Avocado, Lentils, Sorghum 0.9 2 0.9

Fly control (commercial est ablishments)

applied in bait stations, as scatter baits, or as a brush-on paste

2the minimuminterval between treatmentsis 5 to 7 days, except as noted

b the minimuminterval between treatments is 2 daysfor broccoli, brusselssprouts, cabbage, cauliflower, andlettuce

¢ the minimum interval between treatmentsis 1 day for sweet corn

dgpplication to apples and blueberries is by ground only
€ the minimum interval between treatmentsis 7 days for apples and bulb onions

" the minimum interval between treatmentsis 3 days for peas and cotton

We haveno recent national data on the amount of methomyl applied annudly. According

to the 1998 RED, an estimated 2.5 to 3.5 million pounds of methomyl activeingredient were

applied annually in the U. S, between 1987 and 1995. Methomyl is used on many crops, but those
with most use (total |b ai) nationwide during that period were lettuce, sweet corn, cotton, tomatoes,

and cabbage. Some data from the 1990s also are available from the U.S. Geological Survey
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(USGS). The USGS estimated county pedicide use for the conterminous United States by
combining (1) state-level information on pedicide use rates avalable from the National Center for
Food and Agricultural Policy from pesticide use information collected by state and federa agencies
over a4-year period (1992-1995), and (2) county-leve information on harvested crop acreage
from the 1992 Cenaus of Agriculture. The average annual pesticide use, the total amount of
pesticide gpplied (in pounds), and the correponding area treated (in acres) werecompiled for 208
pesticide compounds that are applied to crops in the conterminous U nited States. Pesticide use
was ranked by compound and crop on the basis of the amount of each compound goplied to 86
selected crops Their data indicate that the aops of highest methomy! usage during the mid-1990s
were cotton (~410,000 |b &), sweet corn (~315,000 Ib ai), and lettuce (~248,000 |bai). USGS
also mapped methomy! use on selected crops(Figurel). This map isinduded hereas a quick and
essy visual depiction of where methomyl may have been used on agriculturd crops. Howeve, it
should not be used for any quantitative analysis, becauseit is based on 1992 arop acreage data and
was developed from 1990-1995 statewide estimates of use that were then applied to that county
acreage without consideration of local practices and usage.
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Figurel. USGSMapfor Methomyl (http://ca.water.usgs.gov/pnsp/used2/index.html)

Average usa of

Active Ingredient

Pounds per souars mils
of county per year

[ ] NoEstimated Use
] <0021

O 0.021 - 0.126

[ 6.127 - 0.396

] 6.397 - 1.315

Bl >-1316

METHOMYL
ESTIMATED ANNUAL AGRICULTURAL USE

Tetal Percen

Crops Pounds Applled Natlongl Use
cotton 408, 821 16. 73
sweet corn 316,003 12 85
lettuca 247, B35 10. 12
applea 153, 951 828
alfaffa hay 122,375 500
com 118, 583 4. T8
paanuts 99, 485 4. 05
tomatoes S, 352 3.85
sorghum 88, /8BS 3 62

| grapes 75, 880 3. 10
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At the state and county level, more data are available for methomyl use in California than
in Oregon, Washington, and Idaho. Cdliforniarequires full pesticide-use reporting by most
applicators (excluding homeowners), and the California Departtment of Pedicide Regulation
(DPR) provides the information a the county level (www.cdpr.ca.gov/docs/pur/purmain.htm).
The amount of active ingredient applied and the number of acres treated from 1997 through 2001
ispresented in Table4. Usage by crop in 2000 and 2001 isprovided in Table5. We aso have
included usage by crop for 1997 to indicate where the decline in usage has occurred in the past
five years. Usage has declined markedly in some crops, notably cotton, broccoli, head lettuce,
afalfa, and tomatoes. According to the DPR’s 2001 Summary of Pesticide Use Report Data,
reduction in the use of methomyl occurred as growers began rotating in some of the newer
reduced-risk pegticides. County-level usage information is not provided here but istabulated in
sediion "4" where we address the potential for exposure of individual steelhead and salmon ESUSs.
We do not know if nationwide usage of methomyl has declined as it hasin California.

Table 4. Reported pounds of methomyl (active ingredient) used and acreage treated in
California from 1997 to 2001 (source: California DPR Pesticide Use Report)

Usage 1997 1998 1999 2000 2001
Lb a applied 833,758 666,442 551,181 550,591 378,302
Acres treated 1,376,868 1,118,188 880,910 893,424 627,220

Table 5. Major crop uses of methomyl in California in 1997, 2000, and 2001 (source:
California DPR Pesticide Use Report)

1997 2000 2001
Use site
Ib ai acres Ib ai acres Ib ai acres
applied treated applied treated applied treated
Alfdfa 152,612 290,637 91,891 183,762 79,681 155,411

L ettuce, head 129,913 192,885 91,805 123,647 57,105 83,453

L ettuce, |eaf 36,668 59,663 29,845 46,131 22,554 35,426
Tomatoes 87,673 130,335 79,692 128,476 32,479 50,616
Grapes 38,486 58,689 37,346 51,082 32,224 38,903
Corn? 33,471 76,005 28,497 66,437 24,615 56,867
Sugarbeets 49,362 93,969 27,330 48,836 17,537 33,162

15



_ 1997 2000 2001

Useste Ib ai acres Ibai acres Ib ai acres

applied treated applied treated applied treated
Strawberries 12,595 14,441 13,227 16,364 11,997 14,918
Cantaloupe 10,788 19,512 13,052 21,165 10,627 17,056
Celery 25,652 32,881 15,636 20,027 9182 12,419
Melons 4315 9305 5976 11,986 7255 11,566
Beans, dry 10,852 22,379 10,209 19,402 6775 11,668
Onion, dry 9697 13,267 11,571 15,411 5121 7971
Peppers’ 10,999 18,320 9557 14,648 5600 8937
Cotton 79,899 130,821 7313 12,340 3346 5627
Broccoli 27,036 36,623 5415 8750 3188 5806
Others’ 123,437 190,403 84,390 120,371 54,137 85,385

& corn grown for human consumption
® fruiting peppers only

¢ includes asparagus, beets, corn (forage/fodder), cucumbers, nectarines, oranges, peaches,

potatoes, pomegranates, spinach, sudangrass, watermelon, green onions, pumpkins, and a
variety of other uses

We are not avare of any comprehensive sources of annual pesticide-use information for
Oregon, Washington, or Idaho. Oregon is atempting to implement full pesticide-use reporting but
has not yet done so. Information for selected cropsin Washington is available from the
USDA/NASS Washington Agricultural Statistics Service (www.nass.usda.gov/wa), but the data

are not reported at the county level. State-wide pesticide use was reported for green pess,

asparagus, onions, carrots, lima beans, sweet corn, potatoes, apples, grapes, pears, sweet cherries,

and strawberries Methomyl was not reported to have been used on any of these crops in 2000 or
2001, although about 300 Ib a was used on 1% of thegreen peaacreage in 1998. We can find no
additional data on usage or sales of methomyl, nor has any information been provided to us by the

registrant.

a. Aquatic toxicity of methomyl

The acute toxicty data for freshwater fish indicate that technical-grade methomyl is

moderatdy to highly toxic to avariety of fish tesed (Table 6) and ishighly to modly very highly
toxic to aquaticinvertebrates (Table 7). Additional testing indicates that the formulations tested
(24% and 29% ai) also were moderately to highly toxic to fish and highly to very highly toxic to
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invertebrates These formulated product daa are within the expected range of variation and

ind cate no significant feds from ingredients ather than the active ingredient methomyl. A
degradate (thiolacetohydroxamic acid, 5-methy| ester) dso wastested and found to be prectically
nontoxic to the bluegill.

Table 6. Acute toxicity of methomyl to freshwater fish (source: EFED Pesticide Ecotoxicity
Database)

96-h LC50

Species Scientific name % ai (ppb) Toxicity category
Rainbow trout Oncor hynchus mykiss 98.7 1600 moderately toxic

95 860 highly toxic

90 2400 moderately toxic

29 1200 moderately toxic

24 1400 maoderately toxic

24 3200 moderately toxic
Bluegill sunfish Lepomis macrochirus 98.7 1880 moderately toxic

95 480 highly toxic

29 670 highly toxic

24 370 highly toxic

24 7700 moderately toxic

degradate® 462,000 practically nontoxic

Channel catfish Ictalurus punctatus 95 530 highly toxic

24 300 highly toxic

29 320 highly toxic
Largemouth bass Micropterus salmoides 95 1250 moderately toxic

24 760 highly toxic
Brook trout Salvelinus fontinalis 99 1500 moderately toxic

24 1200 moderately toxic
Atlantic salmon Salmo salar 99 560 highly toxic

29 1200 moderately toxic

24 1400 moderately toxic
Brook trout Salvelinus fontinalis 95 1500 moderately toxic
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96-h LC50
Species Scientific name % ai (ppb) Toxicity category
24 2200 moderately toxic
Fathead minnow Pimephales promelas 95 2800 moderately toxic
29 1500 maoderately toxic
24 1800 maoderately toxic
Cutthroat trout Oncorhynchus clarki 95 6800 maoderately toxic

2 thiolacetohydraxamic acid, 5-methyl ester

Table 7. Acute toxicity of methomyl to freshwater invertebrates (source: EFED Pesticide
Ecotoxicity Database)

48-h EC50 or
Species Scientific name % ai LC50 (ppb) | Toxicity category
Water flea Daphnia magna 99 317 very highly toxic
95 8.8 very highly toxic
95 28.7 very highly toxic
24 7.6 very highly toxic
(96 h)
Scud Gammarus pseudolimnaeus 99 920 highly toxic
(96 h)
24 720 highly toxic
(96 h)
Stone fly nymph Skwala sp. 95 34 very highly toxic
(96 h)
24 29 very highly toxic
(96 h)
Stone fly nymph Pteronarcella badia 95 69 very highly toxic
(96 h)
24 60 very highly toxic
(96 h)
Stone fly nymph Isogenus sp. 95 343 highly toxic
(96 h)
24 29 very highly toxic
(96 h)
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48-h EC50 or
Species Scientific name % ai LC50 (ppb) | Toxicity category
Midge Chironomus plumosus 95 88 very highly toxic
(96 h)
24 32 very highly toxic
(96 h)

Adverse chronic effects on reproduction or growth of freshwater fish and invatebrates
occurred & exposure concertrations of 117 ppb for fish and 0.8 ppb for the waer flea (Table 8).
Test organisms in these studieswere continuously exposed to the tes material for periods of 3
weeks or more.

Table 8. Chronic toxicity of methomyl to freshwater fish and invertebrates (source: EFED
Pesticide Ecotoxicity Database)

test
duration Endpoints NOEC /LOEC
Species Scientific name % ai (days) affected (ppb)
Fathead minnow | Pimephales technical 28 larval survival 57 /117
promelas

98.4 193 growth 76/ 142
Water flea Daphnia magna technical 21 no. young per female 0.4/0.8

99 28 reproduction 16/31

The available acute toxicity categorize technical-grade methomyl as moderately toxicto
estuarine fish and as mostly moderaely to very highly toxic to estuaine invertebrates (Tabe9).
However, a shdl deposition study with the Eastern oyster indicated no toxicity to that species.
Except for the oyder, toxicity values for estuarine organisms are comparableto those for
freshwater organisms. We do not know why an active ingredient previously registered to control
terrestrial snails and slugs can be pradicdly nontoxic to oygers, but it might relae to the route of
exposure (aquatic versus direct expoaure). Two testsusing a formulion indicated comparable or
lesstoxicity than that of the technicd materid.

Table 9. Aquatic organisms: acute toxicity of methomyl to estuarine fish and invertebrates
(source: EFED Pesticide Ecotoxicity Database)

96-h LC50 or
Species Scientific name % a EC50 (ppb) Toxicity category
Sheepshead minnow Cyprinodon variegatus 98.4 1160 moderately toxic
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96-h LC50 or

Species Scientific name % ai EC50 (ppb) Toxicity category
Grass shrimp Palaemonetes vulgaris 90 49 very highly toxic

30 130 highly toxic
Mysid Mpysidopsis bahia 98.4 230 highly toxic
Pink shrimp Penaeus duorarum 90 19 very highly toxic
Mud crab Neopanope texana 90 410 highly toxic
Fidder crab Uce pugilator 30 2380 moderately toxic
Eastern oyster Crassostrea virginica 98.4 >140,000 practically nontoxic
(shell deposition)

Adverse chronic effects on reproduction or growth of estuarine fish and invertebrates
occurred a exposure concentr aions of 490 ppb for fish and 29 ppb for the mysd shrimp (Table
10). Test organisms in these gudieswere continuously exposad to the tes material for periods of
4 t0 5 weeks.

Table 10. Chronic toxicity of methomyl to estuarine fish and invertebrates (source: EFED
Pesticide Ecotoxicity Database)

test duration endpoints NOEC /LOEC
Species Scientific name % ai (days) affected (ppb)
Sheepshead Cyprinodon 98.6 36 reproduction 260/ 490
minnow variegatus and/or growth
Mysid shrimp Mpysidopsis bahia 98.6 28 reproduction 29/59
and/or growth

As discus=d in themethomyl RED, an outdoor microcosm gudy was conducted in 1992
to evaluate the effects of methomyl on populations of zooplankton, phytoplankton,
macroinvertebrates, and bluegill sunfish. Methomyl was applied to seven treatment groups over a
period of 22 days. Two application rates were used at three different application intervals. The
dosing regime was based on extreme egimates of potential |oading in natural aquaic ecosystams.
No methomyl-related treatment effeds were doserved for bluegll or phytoplankton populations.
Decreases in abundance of Cladocera zooplankton populationsoccurred, but populations of
Copepoda and Rotiferaincreasad in abundance possibly because of decreased competition with
Cladoceara. Macroinvertebrate (Ephemeroptera) abundance decreased in the two highest treatment
groups. Decreases in abundance of Chironomidaeal o occurred but were very short-lived and not
doserdated, and they could not be atributed to methomyl exposure. The sudy was conducted in
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aclosed sygem and might not be readily applicable to an open system. The reaultsof thisstudy
did not change the risk conclusions in the environmental rik assessment inthe RED.

b. Environmental fate and transp ort

Methomy! appears to be moderately persistent and highly mobile. The dominant routes of
dissipation appear to be metabaliam (biologicaly- mediated degradation), leaching, and photolyss
in clear waters. Site-gpecific factors af fecting the persistence of methomyl include aerobicity,
organic matter and soil moisture content, exposureto sunlight, pH, climate (especially rainfall) and
crop management factors that influence leaching and runoff. The basic chemical and fate
properties of methomy! are summarized below. Additional detailscan be found in the attached

RED.

Molecular weight:
Water solubility (25°C):
Vapor pressure:
Henry's Law constant:
Hydrolysis(t,,):

Aqueous photolysis (t,,,):

Soil Photolysis(t,,):

Aerobic soil metabolism (t,,,):
Anaerobic aquatic metabolism (t,,,):
Koe:

162.2

58,000 ppm
1x10° mM Hg
1.8x10*° atm-m*/mol
pH 5. stable
pH 7. stable
pH9: 30 days
1 day

36 days

11 to 45 days
<7t014 days
24

Methomyl photolyzes quickly in water but dowly in soils It ismoderately stable to aerobic
soil metabolism but degrades more rapidly under anaerobic conditions. While methomyl becomes
more susceptible to hydrolysis as thepH increases above neutral, this is not expected to be amajor
route of dissipaion under most circumstances. Laboratory studies show that methomy! does not
readily adsorb to soil and has the potential to be very mobile. Dissipation from the soil surface
occurs by a combination of chemical breskdown and movement. Field studies show that the
varying dissipation raes for methomyl were related primarily to differencesin soil moisture
content, which may affect the microbia activity, and rainfall/irrigation, which could influence

leaching.

Severa degradates have been identified. The major degradate in most metabolism dudies
was CO,. Another degradate, S-methyl-N-hydroxythioacetamidate, which is highly mobile,
gopears to be primarily aproduct of dkaine hydrolyss. In an aquatic metabolism study,
methomyl degraded with estimated half-lives of 4-5 days. Afta 7 days, acetonitrile comprised a
maximum of 17% and acetamide up to 14% of the amount of methomyl applied. After 102 days,
voldilized acetonitrile totaled up to 27% of the applied and **CO, up to 46% of the applied
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material. We found no evidence in the RED or elsewhere that any of these degradates have been
flagged for toxicological concern.

The low octanol/water partition codficient (K., ranges from 1.29 to 1.33) suggests that
methomyl will not accumulate in fish.

c. Incidents

OPP maintains two databases of reported incidents. The Ecologcal Incident Information
System (EINS) contains information on environmental incidents which are provided voluntarily to
OPP by state and federa agencies and others. There have been periodic solicitaions for such
information to the states and the U. S. Fish and Wildlife Service. The second databaseisa
compilation of incident information known to pesticide registrants and any data conducted by them
that shows results differing from those contained in studies provided to support registration. These
data and studies (together termed incidents) are required to be submitted to OPP under regulations
implementing FIFRA ction 6(a)(2).

We areaware of saverd incidents for methomyl, dthough only three involved aguatic
organisms. In oneincident in Georgiain 1992, about 125 fish, mostly bluaills, carp, and bowfin,
were found dead in a pond and ditch located about 50 to 75 yards from a swveet corn field. The
dead fish were found the day after the field wasaerialy treated with methomyl and another
insectiade (Lordban). The State of Georga andyzed water samples from the pond and ditch and
reported methomyl levels of 136 ppb inthe pond and 44 ppb and 8 ppb a two sampling Stesin
the ditch. Little information is available on the other two inddents both in California. One of
those in 2001 reportedly involved several thousand dead catfish and shad. The other, in 1978,
involved about 540 catfish and largemouth bass.

d. Estimated and measured concentrations of methomyl in surface waters

Estimated environmental concentr ations (EECs)

In the environmental risk assessment in the RED, aguatic EECs were modeled for aeria
application to several aop sites using PRZM/EXAMS scenarios  The crops include lettuce (2
application rates), sweet corn, peaches, and cotton. The EECs ae presented in Table 11.
However, as a mitigation measure required in the RED, the maximum application rate for peaches
has been reduced from 1.8 |b ai/acre per application to 0.9 |b ai/acre per application; therefore,
EECs for peaches should be 50% |lower than tabulated. Also, the EECsfor lettuce modeled for 9
Ib ai/acre per year (0.9 Ib ai/acre x 10 applications) may be overly consavative, because current
labelsallow no more than 8 applications at the 0.9 Ib ai/acre rate The usage datain Table 5
actualy indicate that the average application to lettuce in Californiaislessthan 1 b ai per acre per
year.
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Table 11. Estimated Environmental Concentrations (EECs) for Aquatic Exposure Modeled
With PRZM/EXAMS for Aerial Application on Selected Crops

Appl. rate No. appl./appl. Peak EEC 21-day-avg. 56-day -av g.

Use dte (Ib ai/acre) interval (days) (ppb) EEC (ppb) EEC (ppb)
Lettuce 0.9 102 (2) 88 84 81
0.225 15 (2) 30 28 26
Sweet corn 0.45 16 (1) 60 59 54
Peaches 1.8° 3(5) 99 95 85
Cotton 0.6 3(3) 55 52 47

2only 7.2 Ib ai/acre is allowed on |ettuce per crop seaon; therefore, no more than 8 applications may currently be
made at the maximum single application rate of 0.9 |b ai/acre
b the current maximum application rate is 0.9 |b ai/acre for peaches

Measured Concentrations in Surface Water

Methomy! aquatic residue monitoring studies have been conducted in several states The
studies were associated with sweet corn in lllinois and Georgia, applesin Michigan, lettuce and
tomatoes in Florida, and cantaloupe in California. The dissipation half-life from the soil surface
ranged from 4 to 26 daysin these studies. In at least one study, the dissipation rate increased
greatly after rainfall events, suggeding that leaching may be a major route of dissipation. Foliar
dissipation half-lives ranged from a few hours (on corn) to 4 days (on apples). Peak
concentrations in adjacent water bodiesat each site varied from approximately 2 to 175 ppb. Such
variationswould be expected because of differences in site characteridics weather conditions and
cropping practices. At least under the conditions of the monitoring sudies, spray drift appeared to
be the primary source of methomy! residues reaching the surface waers. Runoff may be more of
a contributing factor under site, soil, and weather characterigtics that favor runoff. It should also
be noted that these studies were conducted prior to the requirement for a buffer to reduce drift into
surface waters.

CA cantaloupe: Two fidds in Fresno weretreated with 6 aerid gpplicationsof 0.90 Ib
ai/acre. Onefidd wasirrigated 5 imesand the other 4 imes The half-life of mehomyl in the
s0il was between 12 and 21 daysin the period af ter the last gpplication. T he mean methomyl
concentration measured in the surface watersrecavingirrgation runoff was 0.86to 4.6 ppb.
Maximum concentrationsleaving the two sites weare 71 and 96 ppb. The total amount leaving the
fidd as runoff was lessthan 0.2% of the amount gpplied.

lllinois sweet corn: Two sites were treated with 16 daily aerid applications of 0.45 Ib
al/acre for atota of 7.2 Ib ai/aae. Resultsindicated that 75-78% of the methomyl applied
disgpated from foliage within 7.5 hours after application, and it dissipaed in the soil with a half-
life of 6.5 days. Maximum concentrations in canal water at two sites within or adjacent to treated
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fields were 5.0 to 26.5 ppb. Two additional sampling gations were located 180 m and 900 m
from each treated site. Median concentrations at the downstream gteswere below the limit of
detection (LOD = 0.2 ppb). At site 1, where the cana flowed directly through the fidd,
downstream concentrations showed four peaks above 10 ppb during the application period. These
concentrations dropped to about 1 ppb within 3 days after the peak and then declined below the
LOD. At the second site, where the canal ran adjacent to the treatment area, peak concentrations
did not exceed 3 ppb and most were lessthan the LOD. These data suggest that methomyl
concentrations in flowing waters may be somewhat |ess than PRZM/EXAMS estimates (60 ppb
peak) for the farm-pond scenario.

Georgia Sweet Corn: The Georgia site planted to sweet corn included flumes, diversion
walls, and ditches constructed to direct field runoff directly into apond. The site was
experimentally treated with 29 aerial applications of 0.3 to 0.5 Ib ai/acre at 1-day intervals for a
total of 11.25 Ibs. al/acre. The average hdf-life of mehomyl in soil wes 9 days Pond
concentrations peaked 19 daysinto the application period and were a or near the LOD 16 days
afte thefinal application. Samples were cdlected from two stream stations as wdl as the pond.
Methomyl concentrations in water samples collected from an adjacent stream ranged from 1.1 to
175 ppb. Median methomyl concentrations during the application period were 5.5, 3.4 and 0.95
ppb, respectively for the upstream, pond, and downstream stations. The 96-hour and 21-day
average concentrationsin the pond were 6.7 and 4.2 ppb, respectively. We note that these pond
concentrations exceed those modeled for PRZM/EXAMS for loading from 6.3 b ai per acre per
year, which isthe current maximum rate.

Michigan Apple Orchard: At the two sites in Michigan, apple orchards surrounded a pond
on threeddesa onedte and dl 9desa the other. Each orchard recaeved 5 gpplicationsof 1.35 Ib
alacre (totd of 6.751b a/acre) a 5-day intervas with an air blast sprayer. Median methomyl
concentrations in soil ranged from 932 to 12,500 ppb. The half-life of mehomyl in soil was 26
days during a dry period, decreasing to 8 days after rainfall events. Half-life of methomyl resdues
on apple foliage was 4 days. Only 19 to 50% of the total methomy! applied actually reached spray
drift cards on-site. The most noticeable increase in methomyl concentration in pond water was
associated with the application day which had the highest wind gpeeds. Deposition cards placed on
the surface of the pond showed that the pond received between 0.2 to 0.44% of the application
rate. Methomyl concentrations in water leaving the field ranged from 300 to 1320 ppb during the
application period and <20 ppb 2 to 3 weeks later. Median methomyl concentrations in the pond
water ranged from 0.16 to 13.3 ppb during the application period, dropping bd ow the
quantification limit (0.2 ppb) within 9 to 30 daysafter the final application. The registrant
conduded that goray drift was the primary source of methomyl in the pond.

Florida Lettuce Two fields in the Lake Apopka area of Florida were treated with 10 aerial
applications of 0.9 Ib ai/acre at 2-day intervals (total of 9.0 |b ai/acre). Methomyl dissipated
rapidly from the surface layer (t,,=4-5 days) and slower from deeper il layers (t,,=8-10 day9.
Median methomyl concentratiionswere 16 and 47 ppbin laterd canalsand 3 and 6 ppb in main
canals. The peak 96-hour and 21-day average concentrations reaching L ake Apopkawere 0.8 and
0.3 ppb, respectively. The highest messured concentration enteringthe leke was 1.7 ppb
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immediatdy dter the canalswere pumped down in expectation of arain gorm; this fell below the
limit of quantification within 6 days. Concentrations in the lake were generally two orders of
magnitude less than those of the canals.

Florida Tomato: A study was conducted on tomatoes grown using plastic cover to reduce
weed competition to determine the amount of methomyl run-off likely to occur under this
cultivation practice. A total of five foliar applications were made over two months (0.81 Ib ai/acre
for applications 1 and 5, and 0.45 Ib a/acre for applications 2,3, and 4). The calculated half-life
of methomy! on the plastic mulches was approximately 6 hours. The short half-life suggests that
the potentia for accumulation on plastic ground cover or runoff islow.

Few other monitoring data are available. The South Florida Water Management District
(SFWMD) collected samplesevery two to three months from 27 surface waer sites from
November 1988 through November 1993 and andyzed them for multiple pesticides. M ethomyl
wasdetected (detection limits rangingfrom 1.9 to 20 ppb) in one sample at a concentration of 1.9
ppb. In 1994, Washington state collected surface water samplesin April, June, and October from
8 gdtes (24 total samples) and anadyzed them for multiple pesticides including methomyl. Methomyl
wasnot detected in any of the samples above an approximate quantification limit of 0.04 ppb.
However, mehomyl was detected at aconcentration of 0.088 ppb in a 1993 sample collected from
asite (Samon Creek) that was not sampled in 1994. Neither study indicated whether the samples
were takenin mgjor methomyl use areas, and detections are not related to actud methomyl usage.

According to the environmental risk assessment, a search of STORET for methomyl in
surface water revealed 9 detections in 3849 samples collected from 37 states. Detections were
reported in California (5 detects rangingfrom 0.13 to 0.67 ppb), Texas (3 detects from0.12 to 1
ppb), Pennsylvania (0.19 ppb), and Washington (0.9 ppb). Most of the deection limitswere below

1 ppb.
e. Changes in registration status

The methomyl RED issued in December of 1998 required several mitigation measures to
reduce risks to freshwater invertebrates and mammals. T hese include the following:

» the seasona application rate for broccoli, cabbage, cauliflower, celery Chinese cabbage,
sweet corn, head lettuce, and tomatoes was reduced from a maximum of 7.2 to 9 Ib
ai/acre, depending on the crop, to 6.3to 7.2 |b ai/acre

* the maximum dgngle application rate for peaches and sod was reduced from 1.8 Ib ai/acre
to 0.9 Ib ai/acre

» labe datements were required to minimize the potential for ground water and surface
water contamination (see “g. EXisting protection measures’)
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* |abel gatements were required to state the toxicity of methomyl to bees and other nontarget
organisms (see“g. Existing protection measures’)

*  measureswere required to reduce the potential for goray drift during aerid or ground
applications; these restrictions include buffer zones (see “g  Existing protection measures’)

e astatement supporting the use of an Integrated Pest Management plan was added to
product labels (see“g. Existing protection measures’)

e maintaining restricted use classification for all products except the 1% fly baits products
labeled for restricted use can be purchased and applied only by certified (i.e., trained)
applicators or persons under thar supavision

»  molluscide uses (snails, dugs) also have been canceled since the RED was issued
f. General risk conclusions

Accarding to the environmentd risk assessment in the RED, RQs exceed the acute LOC
for freshwater and/or esuarinefish for al modded use stes(Table 12). Acute RQsfor aquatic
invertebrates were much higher and exceeded the LOC for aguatic-invertebrate population effects
by 3- to 22-fold. These acute RQsindicate both possible dired effectson listed steelhead and
sdmon as wdl as potentid adverse eff ects on their agquatic-inverteorate food supply. Chronic
LOCsareonly dightly exceeded for endangered fish, but chronic exposure may be consderably
lessin sedhead and sdmon streams than in the modeled farm pond. However, the high
exceedance of the chronic LOC for aguatic inverebrates indicates that their populations might be at
risk in sagnant waters wher e chronic exposureismog likely. T his could exacerbae reductionsin
the food supply of the listed sdlmonids.

26



Table 12. Acute and Chronic Risk Quotients for Freshwater and Estuarine Fish and
Aqautic Invertebrates, Based on Toxicity for the Most Sensitive Species (T ables 6 to 10) and
EECs Modeled from PRZM/EXAMS (Table 11)

appl. rate (Ib ai/ freshwater freshwater estuarine estuarine

Use site acre) x no. appl. fish® invertebrated fish® invertebrates’
Acute RQ°
Lettuce 0.9x 10 0.18 10.0 0.08 4.6

0.225x 15 0.06 3.4 0.03 1.6
Sweet corn 0.45x 16 0.12 6.8 0.05 3.2
Peaches 1.8x3 0.20 11.2 0.09 52
Chronic RQf
Lettuce 0.9x 10 15 140 no

data

0.225x 15 0.5 46
Sweet corn 0.45x 16 1.0 98
Peaches 1.8x3 1.7 158

& catfish LC50 = 500 ppb and fathead minnow NOEC = 57 ppb

b water flea EC50 = 8.8 ppb and NOEC = 0.6 ppb

¢ sheepshead minnow LC50 = 1160 ppb

4 pink shrimp LC50 = 49 ppb

¢ peak EEC/LC50 or EC50

f 60-day-average EEC for fish and 21-day-average EEC for invertebrates

Based on the available data, we bdieve tha listed sdmonids may be at direct risk from
exposure to methomyl. They aso may be at indirect risk from possible depletion of their aquatic-
invertebrate food supply. However, we note that a set-back digance is now required for dl
agricultural applications of methomyl. PRZM/EXAMS does not account for a buffer when
estimating aguatic concentraions and we cannot quantify the extent to which EECs might
decrease as the result of not spraying immediady adjecent to surfacewaters. T he available
monitoring data were obtained prior to a requirement for a buffer. Qualitatively, we expect
exposureand rik to be reduced to some extent from the requirement tha ground applicators not
spray within 25 feet of surface water and aerial applicators not spray within 150 feet (450 feet for
ULV sprays. However, lacking any quantification of reduced aquatic concentrations, we do not
know whether such a no-spray buffe is aufficiently protective of endangered fish and their food

supply.
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g. Existing protective measures

Nationally, there are no specific protective measures for endangered and threatened species
beyond the generic satementson the current methomyl labds. As saed on dl product labds, it is
aviolation of Federal law to use a product in a manner incongstent with itslabeling. FIFRA
section 3labdsfor agriculturd uses of methomyl warn that "T his peticide istoxic to fish, aqudic
invertebrates, and mammals" and requires that applicators adhere to the following:

“Do not apply directly to water or to areas where surface water is present or to intertidal
areas bdow the mean-high water mark. Drift and runoff may be hazardousto aquatic
organisms in neighboring areas. Do not contaminate water when disposing of equipment
washwater or rinsate.”

The“ENVIRONMENTAL HAZARDS' statement on the product label dso warn that
methomyl is highly toxicto bees and should not be dlowed to drift to blooming arops or weeds
while bees arevigting the treetment area. It also warnsthat this chemical may leach and
contaminate groundwater where soils are permeable and the water table is shallow. Surface water
can be contaminated through spray drift. Under some conditions, methomyl may have ahigh
potential for runoff into surfacewater for several days to weeks after goplication. Such conditions
might include poorly drained soils, frequently flooded areas, areas with ditches draining into
surface waters, and others.

SPRAY DRIFT MANAGEMENT and AERIAL DRIFT REDUCTION ADVISORY
INFORMATION sections dso are included on the product label (see attached labds) to provide
advice to applicators to help reduce spray drift from treatment sites.

The RED d=0 required a buffer to reduce movement of methomyl into water. The USE
DIRECTIONS for agricultural product labels ecify the following:

"Do not apply by ground equipment within 25 feet, or by air within 100 feet of lakes,
reservoirs, rivers, estuaries, commercia fish ponds and natura, permanent streams,
marshes or naturd, permanent ponds. Increase the buffer zoneto 450 feet from the above
aquatic areas when ultra low volume application is made.”

OPP’ s endangered species program has developed a series of county bulletins which
provide informaion to pesticide users on steps that would be appropriate for proteding
endangered or threatened species. Bulletin development is an ongoing process, and there are no
bulletins yet developed that would address fish in the Pacific Northwest. OPP is preparing such
bulletins. Methomyl is included in bulletins that have been prepared and which address threatened
and endangered fish.

In Cdifornia, the Department of Pegticide Regulation (DPR) in the Cdifornia

Environmental Protection Agency creates county bulletins consistent with those developed by
OPP. However, Cdiforniaalso hasasysdem of County Agricultura Commissioners responsble
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for pesticide regulation. All commercial goplicators must get a permit for the use of any restricted
use pesticide and must report all pesticide use. The California bulletins for protecting endangered
species have been in use for about 5 years. The Agricultural Commissioners strongly promote
their use by pesticide applicators and, before issuing a permit for use of arestricted use product,
may require that applicators follow the recommendations in the bulletins DPR believes that the
vast majority of agricultural goplicators in California are following the limitaionsin the bulletins
(Richard Marovich, Endangered SpeciesProject, DPR, telgphone communication, July 19, 2002).

The California bulletins include salmon and steelhead |ocations, and methomyl is listed as
an aquatic hazard. To protect endangered aquatic organisms, the use limitations specified below
are recommended:

"Donot usein currently occupied habitat (see Species Decriptionsfor possble
exoeptions).”

"For sprayable or dust formulations. when the air is calm or moving away from habitat,
commence appli cations on the side neared the habitat and proceed away from the hahitat.
When air currents are moving toward habita, do not make applications within 200 yards
by air or 40 yards by ground upwind from occupied habitat. The county agricultural
commissioner may reduce or waive buffer zones following a site inspection, if thereis an
adequate hedgerow, windbresk, riparian corridor or other physcd barrier that subgantially
reduces the praobability of drift."

"Provide a 20 foot minimum grip of vegetaion (on which pedicides should not be applied)
dongrivers, creeks, dreams wetlands, vernd poolsand sock ponds or on the downhill
sideof fields where run-off could ocaur. Prepare land around fields to contain run-off by
proper leveling, etc. Contain as much waer "on-site” as possible. The planting of

legumes, or other cover crops for several rows adjacent to off-target water sitesis
recommended. Mix pesticidesin areas not prone to run-off such as concrete
mixing/loading pads, disked soil inflat terrain or graveled mix pads, or use asuitable
method to contan spills and/or rinsate. Properly empty and triple-rinse pesticide containa's
at time of ue."

"Conduct irrigationsefficiently to prevent excessive |oss of irrigation watersthrough run-
off. Schedule irrigations and pesticide applications to maximize the interval of time
between the pesticide goplication and the first subsequent irrigetion. Allow & lesst 24
hours between application of pesticides listed in this bulletin and any irrigation that results
in surface run-off into naurd waters. Time goplicationsto alow spraysto dry prior to ran
or sprinkler irrigations Do not make agrial applications while irrigation water is on the
fidd unless aurface run-off is contained for 72 hours fdlowing the application.”

4. Listed salmon and steelhead ESUs and comp arison with methomyl use areas
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In the f dlowing discusson of individud ESUs and methomyl use, we present available
information on the listed Pacific sddmon and steelhead ESU s and discuss the potentia for the use
of methomyl and posdble exposureand risk of each ESU. Our information on the various ESUs
is taken almost entirely from various Federal Register Notices relatingto listing, criticd habitat, or
datus reviews. Asprevioudy noted, usage data in Cdiforniawas obtained from the Califor nia
Department of Pesticide Regulation’ s Summary of Pesticide Use Report D atafor 2001. In
Oregon, Washington, and 1daho, methomyl can potentially be used on most agricultural aops, but
usage data are not available statewideor at the county level. For those states, we provide 1997
Agialltural Census daa on the anount of cultivated acreage in each county withinan ESU.
Because methomyl can be used on awidevariety of crops(see Table 3), we assume it may be
used in those counties with extensive acreage in cropland.

A. Steelhead

Stedhead, Oncorhyncus mykiss, exhibit one of the most complex suite of life history traits
of any sdmonid species. Steelhead may exhibit anadromy or freshwater resdency. Resident
forms are usually referred to as *‘rainbow’’ or ‘‘redband’’ trout, while anadromous life forms are
termed ‘‘ deelhead.”” The relaionship between thesetwo life forms is poorly understood;
however, the scientific name was recently changed to represent that both forms are asingle

Species.

Steelhead typically migrate to marine watersafter spending 2 years in fresh water. They
then reside in marine waters for typically 2 or 3 years prior to returning to their natal stream to
spawn as 4- or 5-year-olds. Unlike Pacific salmon, they are capable of spawning more than once
before they die. However, it israrefor steelhead to spawn more than twice befor e dying; most
that do so arefemales. Steelhead adults typically soawn between Decembe and June. Depending
on water temperature, steelhead eggs may incubate in redds for 1.5 to 4 months before hatching as
alevins. Following yolk sac absorption, aevins emerge as fry and begin actively feeding. Juveniles
rear in fresh water from 1 to 4 years, then migrate to the ocean as'‘smolts.”’

Biologicaly, sedlhead can be divided into two reproductive ecotypes. “Stream maturing”
or “summer steelhead” enter fresh water in a sexualy immature condition and require severa
months to mature and spawn. “Ocean maturing,” or “winter steelhead” enter fresh water with
well-devedoped gonads and spawn shortly after river entry. Thereare dso two mgor genetic
groups, applyingto both anadromousand nonanadromous forms:. a coastal group and an inland
group, separ aed goproximately by the Cascade crest in Oregon and Washington.  Cdiforniais
thought to have only coastal steelhead whileldaho hasonly inland steelhead.

Historically, stedhead were digributed throughout the North Pacific Ocean from the
Kamchatka Peninsulain Asia to the northern Bgja Peninsula, but they are now known only asfar
south as the Santa MargaritaRiver in San Diego County. Many popul&ions have been extirpated.

1. Southem CalifomiaSteelhead ESU
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The Southern California steelhead ESU was proposed f or listing as endangered on August
9, 1996 (61FR41541-41561) and the listing wasmade final a year lder (62FR43937-43954,
August 18, 1997). Critical Habitat was proposed February 5, 1999 (64FR5740-5754) and
designated on February 16, 2000 (65FR7764-7787). ThisESU rangesfrom the SantaM aria
River in San Luis Obispo County south to San Mateo Creek in San Diego County. Steelhead
from thisESU may al occur in Santa Barbara, Venturaand LosAngel es counties, but thisESU
apparently isno longer considered to be extant in Orange County (65FR79328-79336, December
19, 2000). Hydrologic unitsin this ESU are Cuyama (upstream barrier - Vaquero Dam), Santa
Maria, San Antonio, Santa Ynez (upstream barrier - Bradbury Dam), Santa Barbara Coagtd,
Ventura (upstream barriers - CadtasDam, RoblesDam, Matilja Dam, Vern Freeman Divasion
Dam), Santa Clara (upstream barrier - Santa Felicia Dam), Calleguas, and Santa Monica Bay
(upstream barrier - Rindge Dam). Counties comprising thisESU show a very high percentage of
declining and extinct populations. River entry ranges from early November through June, with
peaks in January and February. Spawning primerily beginsin January and continues through early
June, with peak spawningin February and March.

Within San Diego County, the San Mateo Creek runsthrough Camp Pendleton Marine
Base and into the Clevdand Nationd Forest. While there are agricultura uses of pegticidesin
other parts of California within the range of this ESU, it would appear that there are no such uses
in the vicinity of San Mateo Creek. Within Los Angeles County, this sted head occurs in Malibu
Creek and possibly Topanga Creek. Neither of these creeks drain agricultural areas. There isaso
apotentid for dedhead watersto drain agriculturd areasin V entura, Santa Barbara, and San Luis
Obispo counties.

Usage of methomylin 2001 in counties wherethis ESU occurs is presented in Table 13.

Table 13. Use of methomyl in 2001 in counties within the Southern California steelhead

ESU.

methomyl usage acres
County use site (b a) treated

San Diego all sites 903
tomato 585 902
sweet corn 140 311
potato 125 175

Los Angeles all sites 686
onion 432 480
potato 193 215
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methomyl usage acres
County use site (Ib &) treated
Ventura all sites 4749
strawbery 1986 2277
celey 786 977
tomato 466 451
pepper 459 683
San LuisObispo all sites 1282
nectarine 314 349
grapes 265 305
celey 181 318
Santa Barbara all sites 2574
celey 655 816
strawberry 531 746
potato 344 382
head |ettuce 306 596

We conclude that use of methomyl may affect the Southern California steelhead ESU. We
make this determination based on the amount of methomyl applied in these countiesin 2001, the
potential for acute rik to endangered figh, and the potential for indirect effectsdue to depletion of
this ESU's aquatic-invertelbrate food supply.

2. South Central Califomia Steglhead ESU

The South Central California geelhead ESU was proposed for listing as endangered on
August 9, 1996 (61FR41541-41561) and the listing was made final, as threatened, a year later
(62FR43937-43954, August 18, 1997). Criticd Habitat wasproposed February 5, 1999
(64FR5740-5754) and designated on February 16, 2000 (65FR7764-7787). This coastal
sedhead ESU occupiesrivers from the Pajaro River, Santa Cruz County, to (but not including)
the Santa Maria River, San Luis Obigpo County. Mo rivers in thisESU drain the Santa Lucia
Mountain Rangge, the southernmost unit of the California Coast Ranges (62FR43937-43954,
August 18, 1997). River entry ranges from late November through March, with gpawning
occurring from January through April.

This ESU includesthe hydrologic unitsof Pajaro (upstream barriers - Chesoro Reservoir,
North Fork Pachero Reservoir), Estrella, Salinas (upstream barriers - Nacimiento Reservoir,
Salinas Dam, San Antonio Reservoir), Central Coagtd (upstream barriers - Lopez Dam, Whale
Rock Reservoir), Alisal-Elkhorn Sloughs, and Carmel. Counties of occurrence include Santa
Cruz, San Benito, Monterey, and San L uis Obispo. T here are agricultura areas in these counties,
and theseareas would be draned by waters where steclhead critical habitat occurs.
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Table 14 showsmethomyl usagein 2001 in those counties where this ESU accurs.

Table 14. Use of methomyl in 2001 in counties with the South Central C alifornia steelhead

ESU.
methomyl usage acres
County use site (Ib a) treated
Santa Cruz all sites 2392
strawbery 1509 1822
head lettuce 631 912
leaf lettuce 141 220
San Benito all sites 4116
asparagus 1001 1255
leaf lettuce 956 1470
head lettuce 726 1057
celay 789 1004
Monterey all sites 46,820
leaf lettuce 12,525 19,426
head lettuce 9640 14,925
strawbery 7487 9456
celay 6119 8455
grapes 5678 7833
San LuisObispo all sites 1282
nectarine 314 349
grapes 265 305
ceay 181 318

We conclude that use of methomyl may afed the South Central California steelhead ESU.

We make this determination based on the very large amount of methomyl applied in these

counties, especially Monterey Co., in 2001. Methomyl poses an acute risk to endangered fish and
has apotential for indirect effectsdue to depletion of thisESU'saquaic-invertebratefood supply.

3. Central California Coas Sted head ESU

The Central California coast steelhead ESU was proposed for listing as endangered on
August 9, 1996 (61FR41541-41561) and the listing was made final, as threatened, a year later

(62FR43937-43954, August 18, 1997). Criticd Habitat wasproposed February 5, 1999
(64FR5740-5754) and designated on February 16, 2000 (65FR7764-7787). This coastal

steelhead ESU occupies California river basins from the Russian River, Sonoma County, to Aptos
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Creek, Santa Cruz County, (incusive), and the drainages of San Francisco and San Pablo Bays
eastward to the Napa River (indusve), Ngpa County. The Sacramento-San Joaquin River Basin

of the Central Valley of Cdiforniais excluded. Steelhead in most tributary streamsin San

Francisco and San Pablo Bays appear to have been extirpated, whereas most coastd streams
sampled in the central California coast regon do contan steel head.

Only winter steelhead are found in this ESU and those to the south. River entry ranges
from October in the larger basins, late November in the smaller coastal basins, and continues
through June. Steelhead spawning beginsin November in the larger basins, December in the
smaller coastal basins, and can continue through April with peak spavning generally in February
and March. Hydrologic unitsin this ESU include Russian (upstream barriers - Coyote Dam,
Warm Springs Dam), Bodega Bay, Suisun Bay, San Pablo Bay (upstream barriers - Phoenix Dam,
San Pablo Dam), Coyote (upstream barriers - Almaden, Anderson, Calero, Guadelupe, Stevens
Creek, and Vasona Reservoirs, Searsville Lake), San Francisco Bay (upstream barriers - Calveras
Reservoir, Chabot Dam, Crystal SpringsReservoir, Del Valle Reservoir, San Antonio Reservoir),

San Francisco Coastal South (upstream barrier - Pilarcitos Dam), and San Lorenzo-Soquel
(upstream barrier - Newell Dam).

Usage of methomyl in 2001 in countiesin the Centrd Cdiforniacoast dedhead ESU is

presented in Table 15.

Table 15. Use of methomyl in 2001 in counties with the Central California Coast s teelhead

ESU.

methomy! usage acres

County use site (Ib &) treated
Santa Cruz all sites 2392

strawbary 1509 1822

head |ettuce 631 912

leaf lettuce 141 220
San Mateo al dtes 24
San Francisco 0
Marin 0
Sonoma al dtes 26
Mendocino al dtes 11
Napa 0
Alameda al dtes 1




methomyl usage acres
County use site (Ib &) treated
Contra Costa all sites 6743
sweet corn 5994 13,314
Solano all sites 3379
sweet corn 1539 3670
sorghum 482 1152
Santa Claa all sites 1115
ceay 365 434
peppers 205 222
sweet corn 188 413

We conclude that use of methomyl may dfed the Central California Coast sedhead ESU.
We make thisdetermination based on the amount of methomyl applied in these countiesin 2001,
the potential for acute risk to endangered fish, and the potential for indirect effectsdue to depletion
of this ESU's aquatic-invertebratefood supply.

4. CadifomiaCentrd Vdley Steelhead ESU

The California Central Vdley steelhead ESU was proposed for listing as endangered on
August 9, 1996 (61FR41541-41561) and the listing was made final in 1998 (63FR 13347-13371,
March 18, 1998). Critical Habitat was proposed February 5, 1999 (64FR5740-5754) and
designaed on February 16, 2000 (65FR7764-7787).

This ESU includes populations ranging from Shasta, T rinity, and Whiskeytown areas,
along with other Sacramento River tributaries in the North, down the Central Valley along the San
Joaquin River to and including the Merced River in the South, and then into San Pablo and San
Francisco Bays. Counties at least partly within this area are Alameda, Amador, Butte, Caaveras,
Colusa, Contra Costa, Glenn, M arin, Merced, Nevada, Placer, Sacramento, San Francisco, San
Joaquin, San Maeo, Sdano, Sonoma, Stanidaus, Sutter, Tehama Tuloumne Y olo, and Yuba. A
large proportion of thisareaisheavily agriaultural.

Usage of methomyl in thisESU in 2001 is provided in Table 16.

35



Table 16. Use of methomyl in 2001 in counties with the California Central Valley steelhead

ESU.
methomyl usage acres
County use site (Ib a) treated
Alameda al dtes 1
Amador 0
Butte all sites 596
beans 397 770
cucumbers 134 215
Cdaveras 0
Colusa all sites 7339
tomatoes 2764 5421
cucumbers 1376 1968
beans 1113 2017
Contra Costa all sites 6743
sweet corn 5994 13,314
Glenn all sites 1965
dfalfa 937 2393
cotton 212 472
Marin 0
Merced all sites 29,635
dfalfa 12,367 32,749
tomatoes 8163 13,131
sugarbeet 1750 3058
Sweset potato 1623 2127
Nevada 0
Placer al dtes 6
Sacramento all sites 2460
sudangrass 1555 3467
sweet corn 205 456
San Joaquin all sites 2184
tomatoes 1168 3530
sweet corn 462 920
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methomyl usage acres

County use site (Ib &) treated
San Mateo al dtes 24
San Francisco 0
Shasta al dtes 7
Solano all sites 3379

sweet corn 1539 3670

sorghum 482 1152
Sonoma al dtes 26
Stanidaus all sites 7794

tomatoes 3346 6025

beans 1948 3926

sudangrass 362 800
Sutter all sites 3040

melons 1459 2137

tomatoes 429 1090
Tehama al dtes 63
Tuloumne 0
Yolo all sites 3802

melons 2248 4842

afalfa 664 1931

sweet corn 655 1408

cucumbers 427 558

tomatoes 384 818
Y uba 0

We conclude that use of methomyl may affect the California Central Valley steelhead
ESU. We make this determination based on the large amount of methomyl applied in these
countiesin 2001. We make this determination based on the very large amount of methomyl
applied in these counties, especialy Monterey Co., in 2001. Methomyl poses an acute risk to
endangered fish and has a potential for indirect effects due to depletion of this ESU's aquatic-

invertebrate food supply.

5. Northern CalifomiaSteelhead ESU
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The Northern California steelhead ESU was proposed for listing as threatened on February
11, 2000 (65FRB960-6975) and thelisting was made find on June 7, 2000 (65FR36074-36094).
Critical Habitat has not yet been officially established.

This Northern Cdifornia coastal steelhead ESU occupies river basns from Redwood
Creek in Humboldt County, CA to the Guaaa River, inclusive, in Mendocino County, CA. River
entry ranges from August through June and spawning from December through April, with peak
spawning in January in the larger basins and in late February and March in the smaller coastal
basins. The Northern Cdifornia ESU has both winter and summer sedheed, induding what is
presently considered to be the southernmod population of summer sted head, in the Middle Fork
Eel River. Counties included gopear to be Humboldt, Mendocino, Trinity, and L ake.

Methomy! use in this ESU in 2001 is presented in Table 17.

Table 17. Use of methomyl in 2001 in counties with the Northern California steelhead ESU

methomy! usage acres
County use site (Ib &) treated
Humbol dt 0
Mendocino al dgtes 11
Trinity 0
Lake 0

We conclude tha methomyl will have no effea on the Northem Califomiastedhead ESU,

because little or no usage of methomy! occurred in 2001 in the counties comprising thisESU. Use
of methomyl in Cdifornia has been dedining in recent years, and it seems unlikely that use would
increase significantly within this ESU in future years.

6. Upper CdumbiaRiver steelhead ESU

The Upper Columbia River steelhead ESU was proposed for listing as endangered on
August 9, 1996 (61FR41541-41561) and the listing wasmade final a year laer (62FR43937-
43954, August 18, 1997). Criticd Habitat wasproposed February 5, 1999 (64FR5740-5754) and
designated on February 16, 2000 (65FR7764-7787).

The Upper Columbia River steelhead ESU ranges from several northern rivers close to the
Canadian border in central Washington (Okanogan and Chelan counties) to the mouth of the
Columbia River. Theprimary aeafor spawningand growth through the anolt stage of this ESU
is fromthe Y akima River in south Central Washington upstream. Hydrologic unitswithin the
spawning and rearing habitat of the Upper Columbia River steelhead ESU and their upstream
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barriers are Chief Joseph (upstream barrier - Chig Joseph Dam), Okanogan, Similkameen,
Methow, Uppea Columbia-Entiat, Wenatcheg M oses-Caulee, and Upper Columbia-Priest Rapids.
Within the spawning and rearing areas, counties are Chdan, Douglas, Okanogan, Grant, Benton,
Franklin, Kittitas and Yakima, dl in Washington.

Areas downstream from the Y akima River are used for migration. Additional counties
through which the ESU migrates are Walla Walla, Klickitat, Skamania, Clark, Columbia, Cowlitz,
Wahkiakum, and Pacific, Washington; and Gilliam, Morrow, Sherman, Umatilla, Wasco, Hood
River, Multhomah, Columbia, and Clatsop, Oregon.

Crop acreage in the Washington and Oregon counties within this ESU is provided in
Tables 18 and 19. Methomy! potentially isused on a wide variety of crops but we haveno
information on which crops are treated in these counties.

Table 18. Cropland acreage in Washington counties where there is spawning and growth of
the Upper Columbia River steelhead ESU.

State county cultivated cropland acreage®
WA Benton 268,372

WA Franklin 291,696

WA Kittitas 57,456

WA Yakima 264,490

WA Chelan 31,423

WA Douglas 217,703

WA Okanogan 72,732

WA Grant 529,087

&Cultivated cropland: includes all harvested cropland and all failed cropland.

Table 19. Cropland acreage in Oregon and Washington counties that are migration
corridors for the Upper Columbia River steelhead ESU.

State county cultivated cropland acreage®
WA Wadla Wadla 337,660

WA Klickitat 93,193

WA Samania 1205+
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WA Clark 27,860
WA Cowlitz 8227+
WA Wahkiakum 3515+
WA Pacific 5451

OR Gilliam 100,729+
OR Umadilla 384,163
OR Sherman 127,018+
OR Morrow 220,149 +
OR Wasco 97,230
OR Hood River 17,346+
OR Multnomah 14,692
OR Columbia 15,054+
OR Clatop 4772

& Cultivated cropland: includes all harvested cropland and all failed cropland. Failed cropland acreage is not reported
for some counties dueto privacy concernswhen only a few farms report such acreage. We have denoted this
"acreage" with a"+" in the cultivated cropland column in the relevant tables. Such acreage typically is small and
statewide accounts for only 0.7% of harvested cropland acreage in Washington, 3.7% in Oregon, and 3.2% in |daho.

We conclude that methomyl may affect the Upper Columbia River steelhead ESU. Our
determination is made based on the possible use of methomyl on a variety of cropsin counties
within this ESU, direct risk of methomyl to endangered fish, and the potentid for depletion of this
ESU’ saquatic-invertebrae food supply. However, thereis much uncertainty in this
determination, egecially because usage information for methomyl islacking for these counties.

7. Snake River Basin steelhead ESU

The Snake River Basin steelhead ESU was proposed for listing as endangered on August
9, 1996 (61FR41541-41561) and the listing wasmade final a year laer (62FR43937-43954,
August 18, 1997). Critical Habitat was proposed February 5, 1999 (64FR5740-5754) and
designated on February 16, 2000 (65FR7764-7787).

Spawning and early growth areas of thisESU consig of all areas upgream from the
confluence of the Shake River and the Columbia River as far asfish passageispossible. Hells
Canyon Dam on the Snake River and Dworshak Dam on the Clearwater River, along with Napias
Creek Falls near Salmon, Idaho, are named as impassable barrig's. These aress indude the
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counties of Wallowa, Baker, Union, and Umdilla (northeastern part) in Oregon; Asotin, Garfield,
Columbia, Whitman, Franklin, and Walla Walla in Washingon; and Adams, Idaho, Nez Perce,
Blaine, Custer, Lemhi, Boise, Valley, Lewis, Cleawater, and Latah in Idaho. We have excluded
Baker County, Oregon, which hasatiny fragment of the Imnaha River watershed. While a small
part of Rock Creek tha extends into Baker County, this occurs at 7200 feet in the mountains
(partly in awildernessarea) and is of no significance with respect to methomyl use in agricultural
areas. We have similarly excluded the Upper Grande Ronde watershed tributaries(e.g., Looking
Glass and Cabin Creeks) that are barely into highe elevaion forested areas of UmatillaCounty.
However, crop aeas of Umatilla County are considered in the migratory routes. In Idaho, Blaine
and Boi<e counties technically have watersthat are pat of the steslhead ESU, but again, these are
tiny areaswhich occur in the Sawtooth National Recreation Area and/or National Foreg lands
We have excluded these areas because they are not relevant to use of methomyl. The agricultura
areas of Valley County, Idaho, appear to be primarily asociated with the Payette River watershed,
but there is enough of the Salmon River waershed in thiscounty tha we were not able to exdude
it.

Critical Habitat also indudesthe migratory corridorsof the Columbia River from the
confluence of the Snake River to the Pacific Ocean. Additional countiesin the migratory corridors
are Umatilla, Gilliam, Morrow, Sherman, Wasco, Hood River, Multnomah, Columbia, and
Clasop in Oregon; and Benton, Klickitat, Skamania, Clark, Cowlitz, Wahkiakum, and Padific in
Waghington.

Tables 19 and 20 show the arop acreage for the Pacific Northwest counties encompassing
spawning and rearing habitat of the Snake River Basin steelhead ESU and for the Oregon and
Washington counties wherethisESU migrates. Methomyl potentially is used on awide variety of
crops but we have no information on which crops are treated in these counties.

Table 19. Cropland acreage in Pacific Northwest counties which provide spawning and
rearing habitat for the Snake River Basin steelhead ESU.

State county cultivated cropland acreage®
ID Adams 16,779

ID Idaho 147,557

ID Nez Perce 168,365

ID Custer 34,754

ID Lemhi 41,837+
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ID Valey 6990+
ID Lewis 119,860
ID Clearwater 24,266
ID Latah 200,691
WA Adams 392,556
WA Asotin 32,892
WA Garfidd 108,553
WA Columbia 97,743
WA Whitman 804,893
WA Franklin 291,696
WA Wadla Wadla 337,660
OR Wadlowa 54,138
OR Union 90.349

&Cultivated cropland: includes all harvested cropland and all failed cropland. Failed cropland acreage is not reported
for some countiesdueto privacy concernswhenonly a few farms report such acreage. We have denoted this
"acreage" with a"+" in the cultivated cropland column in the relevant tables. Such acreage typically is small and
statewide accounts for only 0.7% of harvested cropland acreage in Washington, 3.7% in Oregon, and 3.2% in I daho.

Table 20. Cropland acreage in Washington and Oregon counties through which the Snake

River Basin steelhead ESU migrates.

State county cultivated cropland acresge®
WA Benton 268,372

WA Klickitat 93,193

WA SKamania 1205+

WA Clark 27,860

WA Cowlitz 8227+

WA Wahkiakum 3515+

WA Pacific 5451

OR Umatilla 384,163
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OR Morrow 220,149 +
OR Gilliam 100,729+
OR Sherman 127,018+
OR Wasco 97,230
OR Hood River 17,346+
OR Multnomah 14,692
OR Columbia 15,054+
OR Clatop 4772

& Cultivated cropland: includes all harvested cropland and all failed cropland. Failed cropland acreage is not reported
for some counties dueto privacy concernswhen only a few farms report such acreage. We have denoted this
"acreage" with a“+" in the cultivated cropland column in the relevant tables. Such acreage typically is small and
statewide accounts for only 0.7% of harvested cropland acreage in Washington, 3.7% in Oregon, and 3.2% in | daho.

We condude that methomy| may affect the Shake River Basn sedhead ESU. This
determination is made based on the possible use of methomyl on a variety of cropsin counties
within this ESU, direct risk of methomyl to endangered fish, and the potentid for depletion of this
ESU’ saquatic-invertebrate food supply. However, thereis much uncertainty in this
determination, egpecially because usage information for methomyl islacking for these counties.

8 Upper Willamette River steelhead ESU

The Upper Willamete River steelhead ESU was proposed for listing as threatened on
March 10, 1998 (63FR11798-11809) and the listing was made final a year laer (64FR14517-
14528, March 25, 1999). Critical Habitat was proposed February 5, 1999 (64FR5740-5754) and
designated on February 16, 2000 (65FR7764-7787). Only naturaly spawned, winter steelhead
trout are included &s part of this ESU; where distinguishable, summer-run geelhead trout are not
induded.

Spawning and rearing areas ae river reaches accessibleto listed steelhead in the Willamette
River and itstributaries above Willamette Fallsup through the Calapooia River. Thisincludes
most of Benton, Linn, Palk, Clackamas, M arion, Yamhill, and Washington counties, and small
partsof Lincoln and Tillamook counties. However, the later two counties are smal portionsin
forested areas where methomyl would not be used, and these counties are excluded from my
analysis. While the Willamete River extends upstream into Lane County, the final Critical Habitat
Notice does not include the Willamette River (mainstem, Coadal and Middle forks) in Lane
County or the MacKenzie River and other tributaries in this county that were in the proposed
Critical Habitat.
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Hydrologic units where spawning and rearing occur are Upper Willamette, North Santiam
(upstream barrier - Big Cliff Dam), South Santiam (upstream barrier - Green Peter Dam), Middle
Willamete Y amhill, MolallaPudding, and Tualatin.

The areas below Willamette Falls and downstream in the Columbia River are considered
migration corridors, and include Multnomah, Columbiaand Clatsop counties, Oregon, and Clark,
Cowlitz, Wahkiakum, and Pacific counties Washington.

Tables 21 and 22 show the aropland aareage for thisESU in Oregon and Washington
counties. Methomyl potentially isused on a wide variety of crops but we haveno information on
which crops ae treated in these counties.

Table 21. Cropland acreage in the spawning and rearing habitat of the Upper Willamette
River steelhead ESU.

State county cultivated cropland acreage®
OR Benton 69,214

OR Linn 248,392

OR Polk 89,599

OR Clackamas 59,923

OR Marion 202,353

OR Yamhill 95,440

OR Washington 85,190

& Cultivated cropland: includes all harveged cropland and all failed cropland

Table 22. Cropland acreage in Oregon and Washington counties that are part of the
migration corridors of the Upper Willamette River steelhead ESU.

State county cultivated acreage®
WA Clark 27,860

WA Cowlitz 8227+

WA Wahkiakum 3515+

WA Pacific 5451

OR Multnomah 14,692




OR Columbia 15,054+
OR Clatsop 4772

& Cultivated cropland: includes all harvested cropland and all failed cropland. Failed cropland acreage is not reported
for some counties dueto privacy concernswhen only a few farms report such acreage. We have denoted this
"acreage" with a“+" in the cultivated cropland column in the relevant tables. Such acreage typically is small and
statewide accounts for only 0.7% of harvested cropland acreage in Washington, 3.7% in Oregon, and 3.2% in I daho.

We condude tha methomy| may affect the Upper Willamette River gsedhead ESU. This
determination is made based on the possible use of methomyl on a variety of crops in counties
within this ESU, direct risk of methomyl to endangered fish, and the potentid for depletion of this
ESU’ saquaticiinvertebrae food supply. However, thereis much uncertainty in this
determination, egecially because usage information for methomyl islacking for these counties.

9. Lowea Columbia River geelhead ESU

The Lower Columbia River steelhead ESU was proposed for listing as endangered on
August 9, 1996 (61FR41541-41561) and the listing wasmade final a year laer (62FR43937-
43954, August 18, 1997). Criticd Habitat was proposed February 5, 1999 (64FR5740-5754) and
designated on February 16, 2000 (65FR7764-7787).

This ESU includes all tributaries from the lower Willamette River (below Willamette Falls)
to Hood River in Oregon, and from the Cowlitz River up to the Wind River in Washington. T hese
tributaries would providethe pawning and presumably the growth areas for the young steslhead.
It is not clear if the young and growing steelhead in the tributaries would use the nearby mainstem
of the Columbia prior to downsream migration. If not, the spawning and rearing habitat would
occur in the counties of Hood River, Clackamas, and Multhomah counties in Oregon, and
Skamania, Clark, and Cowlitz countiesin Washington. Tributaries of the extreme lower Columbia
River, e.g., Grays River in Pacific and Wahkiakum counties, Washington and John Day River in
Clat=op county, Oregon, are not discussed in the Critical Habitat FRNS; because they are not
“between” the goecified tributaries they do not appear part of the gpawning and rearing habitat for
this steelhead ESU. T he mainstem of the Columbia River from the mouth to Hood River
congtitutes the migration corridor. Thiswould additionaly include Columbia and Clatsop counties,
Oregon, and Pacific and Wahkiakum counties Washington.

Hydrologc units for this ESU are Middle Columbia-Hood, Lower Columbia-Sandy
(upstream barrier - Bull Run Dam 2), Lewis (upstream barrier - Merlin Dam), Lower Columbia
Clatskanie, Lower Cowlitz, Lower Columbia, Clackamas, and Lower Willamette.

Tables 23 and 24 show the aop acreage for Oregon and Washington counties wherethe
Lower Columbia River steelhead ESU is located and for the Oregon and Washington counties
where this ESU migates. Methomyl potentially is used on awide variety of crops, but we have no
information on which crops are treated in these counties.
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Table 23. Cropland acreage in counties that provide spawning and rearing habitat for the
Lower Columbia River Steelhead ESU.

State county cultivated cropland acreage®
OR Hood River 17,346+

OR Clackamas 59,923

OR Multnomah 14,692

WA Clark 27,860

WA Cowlitz 29,569

WA Skamenia 8227+

&Cultivated cropland: includes all harvested cropland and all failed cropland. Failed cropland acreage is not reported
for some counties dueto privacy concernswhen only a few farms report such acreage. We have denoted this
"acreage" with a“+" in the cultivated cropland column in the relevant tables. Such acreage typically is small and
statewide accounts for only 0.7% of harvested cropland acreage in Washington, 3.7% in Oregon, and 3.2% in I daho.

Table 24. Cropland acreage in counties that are migratory corridors for the Lower
Columbia River Steelhead ESU.

State county cultivated acreage®
OR Columbia 15,054+

OR Clatop 4772

WA Pacific 5451

WA Wahkiakum 3515+

#Cultivated cropland: includes all harvested cropland and all failed cropland. Failed cropland acreage is not reported
for some countiesdueto privacy concernswhenonly a few farms report such acreage. We have denoted this
"acreage" with a“+" in the cultivated cropland column in the relevant tables. Such acreage typically is small and
statewide accounts for only 0.7% of harvested cropland acreage in Washington, 3.7% in Oregon, and 3.2% in I daho.

We condude tha methomy| may affect the Lower Columbia River Sedhead ESU. This
determination is made based on the possible use of methomyl on a variety of cropsin counties
within this ESU, direct risk of methomyl to endangered fish, and the potentid for depletion of this
ESU’ saquatic-invertebrae food supply. However, thereis much uncertainty in this
determination, egecially because usage information for methomyl islacking for these counties.

10. Midde ColumbiaRiver Steelhead ESU
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The Middle Columbia River steelhead ESU was proposed for listing as threatened on
March 10, 1998 (63FR11798-11809) and the listing was made final a year laer (64FR14517-
14528, March 25, 1999). Critical Habitat was proposed February 5, 1999 (64FR5740-5754) and
designated on February 16, 2000 (65FR7764-7787).

This steelhead ESU occupies “the Columbia River Basin and tributariesfrom above the
Wind River in Washington and the Hood River in Oregon (exclusve), upstream to, and including,
the Y akima River, in Washingon.” The Criticd Habitat designation indicates the downstream
boundary of the ESU to be Mosia Creek in Wasco County, Oregon; this isconsistent with Hood
River being“excluded” in the listing notice. No downdream boundary is listed for the Washington
gde of the ColumbiaRiver, but if Wind River is part of the Lower Columbiageelhead ESU, it
gopearsthat Callins Creek, Skamania County, Washington would bethe last sream down river in
the Middle Columbia River ESU. Dog Creek may also be part of the ESU, but White Salmon
River certainly is, since the Condit Dam ismentioned as an upgream barrier. We are unsure of
the status of these Dog and Callins creeks.

Theonly other upstream barrier, in addition to Condit D am on the White Samon River is
the Pelton Dam on the Deschutes River. As an upstream barier, this dam would preclude
steelhead from reaching the Metolius and Crooked Rivers as well the upper Deschutes River and
its tributaries.

In the John Day River watershed, we have excluded Harney County, Oregon because there
is only atiny amount of the John Day River and severd tributary creeks (e.g., Utley, Bear Cougar
creeks) which get into high elevation areas (approximately 1700M and higher) of northern Harney
County where there are no crops grown. Similarly, the Umatilla River and Walla Walla River get
barely into Union County OR, and the WallaWalla River even gets into atiny piece of Walowa
County, Oregon. But again, these are high eevation areas where crops are not grown, and we
have excluded these counties for this andysis.

The Oregon counties then that appear to have spawning and rearing habitat are Gilliam,
Morrow, Umatilla, Sherman, Wasco, Crook, Grant, Wheder, and Jeffeson counties. Hood
River, Multnomah, Columbia, and Clasop counties in Oregon provide migraory habitat.
Washington counties providing spawning and rearing habitat would be Benton, Columbia,
Franklin, Kittites, Klickitat, Skamania, Walla Wdla, and Y akima, although only a small portion of
Frankin County between the Snake River and the Y &kima River isinduded in this ESU.
Skamania, Clark, Cowlitz, Wahkiakum, and Pacific Counties in Washington provide migratory
corridors.

Tables 25 and 26 show the aop acreage for Oregon and Washington counties wherethe
Middle ColumbiaRiver steelhead ESU is located and for the Oregon and Washington counties
where this ESU migates. Methomyl potentially is used on awide variety of crops, but we have no
information on which crops are treated in these counties.
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Table 25. Cropland acreage in counties that provide spawning and rearing habitat for the

Middle Columbia River Steelhead ESU

State county cultivated cropland acreage®
OR Gilliam 100,729+
OR Morrow 220,149 +
OR Umailla 384,163
OR Sherman 127,018+
OR Wasco 97,230
OR Crook 35,824
OR Grant 46,399
OR Wheeler 15,523
OR Jefferson 44,873
WA Benton 268,372
WA Columbia 97,743
WA Franklin 291,696
WA Kittitas 57,456
WA Klickitat 93,193
WA Skamania 1205+
WA Wadla Wdla 337,660
WA Yakima 264,490

&Cultivated cropland: includes all harvested cropland and all failed cropland. Failed cropland acreage is not reported
for some counties dueto privacy concernswhen only a few farms report such acreage. We have denoted this
"acreage" with a“+" in the cultivated cropland column in the relevant tables. Such acreage typically is small and
statewide accounts for only 0.7% of harvested cropland acreage in Washington, 3.7% in Oregon, and 3.2% in I daho.

Table 26. Cropland acreage in Washington and Oregon counties through which the Middle

Columbia River steelhead ESU migrates

State

county

cultivated acreage®

WA

Skamania

1205+
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WA Clark 27,860
WA Cowlitz 8227+
WA Pacific 5451
WA Wahkiakum 3515+
OR Hood River 17,346+
OR Multnomah 14,692
OR Columbia 15,054+
OR Clatop 4772

&Cultivated cropland: includes all harvested crogpland and all failed cropland. Failed cropland acreage is not reported
for some countiesdueto privacy concernswhen only a few farms report such acreage. We havedenoted this
"acreage" with a“+” in the cultivated cropland column in the relevant tables. Such acreage typically is small and
statewide accounts for only 0.7% of harvested cropland acreage in Washington, 3.7% in Oregon, and 3.2% in Idaho.

We concdlude that methomy| may affect the Middle Columbia River Stedhead ESU. This
determination is made based on the possible use of methomyl on a variety of cropsin counties
within this ESU, direct risk of methomyl to endangered fish, and the potentid for depletion of this
ESU’ saquatic-invertebrae food supply. However, thereis much uncertainty in this
determination, egpecially because usage information for methomyl islacking for these counties.

B. Chinook salmon

Chinook salmon (Oncorhynchus tshawytscha) is the largest salmon species; adults
weighingover 120 pounds have been caught in North American wate's. Like other Pacific salmon,
chinook sadmon are anadromous and die af ter spawning.

Juvenile stream- and ocean-type chinook salmon have adapted to different ecological
niches. Ocean-type chinook salmon, commonly found in coastal streams, tend to utilize estuaries
and coastd areas more extensively for juvenile rearing. They typically migrate to sea within the
first three months of emergence and spend their ocean life in coastal waters Summer and fall runs
predominate for ocean-type chinook. Stream-type chinook are found most commonly in
headwater streams and are much more dependent on freshwater stream ecosystems because of
their extended residence in these aress. They often have extensive offshore migrations before
returning to their natal streams in the spring or summer months. Stream-type smolts are much
larger than their younge ocean-type counterparts and are therefore able to move offshore
relatively quickly.

Coastwide, chinook salmon typically remain at seafor 2 to 4 years with theexception of a

small proportion of yearling males (called jack salmon) which mature in freshwater or return after
2 or 3 months in salt water. Ocean-type chinook sdmon tend to migrate along the coast, while

49



stream-type chinook salmon are found far from the coast in the central North Pacific. They return
to their natal streamswith ahigh degree of fidelity. Seasond *‘runs”’ (i.e., spring, summer, fall, or
winter), which may be related to local temperature and water flow regimes, have been identified
on the basis of when adult chinook salmon enter freshwater to begin their spawning migration. Egg
deposition mud occur at atimeto ensure tha fry emerge during the following spring when the
river or estuary productivity is sufficient for juvenile survival and growth.

Adult female chinook will prepare a spawning bed, called aredd, in a stream area with
suitable gravel composition, water depth and velocity. After laying eggsin aredd, adult chinook
will guard the redd from 4 to 25 days before dying Chinook salmon eggswill hatch, depending
upon water temperatures between 90 to 150 days after deposition. Juvenile chinook may gpend
from 3 months to 2 years in freshwater after emergence and before migrating to estuarine areas as
smolts, and then into the ocean to feed and mature. Historically, chinook salmon ranged as far
south as the VenturaRiver, Cdifornia, and their northern extent reaches theRussan Far East.

1. Sacramento River Winter-run Chinook Sdmon ESU

The Sacramento River Winter-run chinook was emergency liged as threatened with critical
habitat designated in 1989 (54FR32085-32088, August 4, 1989). This emergency listing provided
interim protection and was followed by (1) a proposead rule to list the winter-run on March 20,
1990, (2) a second emergency rule on April 20, 1990, and (3) a formal listing on November 20,
1990 (59FR440-441, January 4, 1994). A somewhat expanded critica habitat was proposed in
1992 (57FR36626-36632, August 14, 1992) and made find in 1993 (58FR33212-33219, June
16, 1993). In 1994, the winter-run was reclassified as endangered because of significant declines
and continued threats (59FR440-441, January 4, 1994).

Critical Habitat has been designated to include the Sacramento River from Keswick Dam,
Shasta County (river mile 302) to Chippslsland (river mile 0) at the west end of the Sacramento-
San Joaquin delta, and then westward through most of the fresh or estuarine waters, north of the
Oakland Bay Bridge, to the ocean. Estuarine sloughs in San Pablo and San Francisco baysare
excluded (58FR33212-33219, June 16, 1993).

Use of methomyi in this ESU in 2001 is presented in Table 27.
Table 27. Use of methomyl in 2001 in counties with the Sacramento River winter-run

chinook salmon ESU. Spawning areas are primarily in Shasta and Tehama counties above
the Red Bluff diversion dam

methomyl usage acres
County use site (b a) treated
Alameda al stes 1
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methomyl usage acres
County use site (Ib &) treated
Butte all sites 596
beans 397 770
cucumbers 134 215
Colusa all sites 7339
tomatoes 2764 5421
cucumbers 1376 1968
beans 1113 2017
Contra Costa all sites 6743
sweet corn 5994 13,314
Glenn all sites 1965
dfalfa 937 2393
cotton 212 472
Marin 0
Sacramento all sites 2460
sudangrass 1555 3467
sweet corn 205 456
San Mateo al dtes 24
San Francisco 0
Shasta al stes 7
Solano all sites 3379
sweet corn 1539 3670
sorghum 482 1152
Sonoma al dtes 26
Sutter all sites 3040
melons 1459 2137
tomatoes 429 1090
Tehama al dtes 63
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methomyl usage acres

County use site (Ib &) treated
Yolo all sites 5802

melons 2248 4842

dfafa 664 1931

sweet corn 655 1408

cucumbers 427 558

tomatoes 384 818

We conclude that use of methomyl may affect the Sacramento River winter-run chinook
salmon ESU. We make this determination based on the amount of methomyl applied in these
countiesin 2001. Methomyl poses an acute rik to endangered fish and has a potential for indirect
effectsdue to depletion of thisESU'saquatic-invertebratefood supply.

2. Snake River Fdl-run Chinook Sdmon ESU

The Snake River fall-run chinook salmon ESU was proposed as threaened in 1991
(56FR29547-29552, June 27, 1991) and listed about ayear later (57FR14653-14663, April 22,
1992). Ciritical habitat was desgnated on December 28, 1993 (58FR68543-68554) to indude all
tributaries of the Snake and Salmon Rivers accessble to Snake River fall-run chinook salmon,
except reaches above impassable natural falls and Dworshak and Hells Canyon Dans. The
Clearweter River and Palouse River waershedsare induded for thefall-run ESU, but not for the
spring/'summer run. This chinook ESU was proposed for reclassification on December 28, 1994
(59FR66784-57403) as endangered because o critically low levels, based on very sparse runs.
However, because of increased runs in subsequent year, this proposed reclassification was
withdrawn (63FR1807-1811, January 12, 1998).

In 1998, NM FS proposed to revise the Snake River fall-run chinook to include those stocks
using the Deschutes River (63FR11482-11520, March 9, 1998). The John Day, Umatilla, and
Wala Wdla Rivers would be included; however, fall-run chinook in these rivers are believed to
have been extirpated. It appears that this proposal has yet to be finalized. We have not included
these countieshere; however, wewould note that the Middle Columbia River geelhead ESU
encompasses these basins, and crop information is presented in that section of this anayss.

Hydrolog ¢ units with spawning and rearing habitat for this fall-run chinook are the
Clearwater, Hells Canyon, Imnaha, Lower Grande Ronde, Lower North Fork Clearwater, Lower
Salmon, Lower Snake-Asotin, Lower Snake Tucannon, and Palouse. These units are in Baker,
Umatilla, Wallowa, and Union counties in Oregon; Adams, Asotin, Columbia, Franklin, Garfield,
Lincoln, Spokane, Walla Wdla, and Whitman counties in Washington; and Adams, Benewah,
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Clearwater, Idaho, Latah, Lewis, Nez Perce, Shoshone, and Valley countiesin Idaho. | note that
Custer and Lemhi countiesin Idaho are not listed as part of the fall-run ESU, athough they are
included for the spring/summer-run ESU. Becauseonly high elevation forested areas of Baker and
Umatilla countiesin Oregon are in the spawning and rearing areas for this fdl-run chinook, we have
excluded them from consideration because methomyl would not be used in these aeas. We have,
however, kept Umatilla County aspart of the migratory corridor.

Tables 29 and 30 show the aropland aareage for Pacific Northwest counties where the
Snake River fall-run chinook salmon ESU is located and for the Oregon and Washington counties
where this ESU migates. Methomyl potentially is used on awide variety of crops, but we have no
information on which crops are treated in these counties.

Table 29. Cropland acreage in Pacific Northwest counties which provide spawning and
rearing habitat for the Snake River fall-run chinook ESU.

State county cultivated cropland acreage®
ID Adams 16,779
ID |daho 147,557
ID Nez Perce 168,365
ID Valley 6990+
ID Lewis 119,860
ID Benewah 59,294
ID Shoshone 459+

ID Clearwater 24,266
ID Latah 200,691
WA Adams 392,556
WA Lincaln 471,220
WA Spokane 297,722
WA Asotin 32,892
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State county cultivated cropland acreage?
WA Garfidd 108,553

WA Columbia 97,743

WA Whitman 804,893

WA Franklin 291,696

WA Wadla Wadla 337,660

OR Wallowa 54,138

OR Union 90.349

&Cultivated cropland: includes all harvested cropland and all failed cropland. Failed cropland acreage is not reported
for some countiesdueto privacy concernswhenonly a few farms report such acreage. We have denoted this
"acreage" with a“+" in the cultivated cropland column in the relevant tables. Such acreage typically is small and
statewide accounts for only 0.7% of harvested cropland acreage in Washington, 3.7% in Oregon, and 3.2% in | daho.

Table 30. Cropland acreage in Washington and Oregon counties through which the Snake
River fall-run chinook and the Snake River fall-run chinook ESUs migrate

State county cultivated cropland acreage?
WA Benton 268,372
WA Klickitat 93,193
WA Samania 1205+
WA Clark 27,860
WA Cowlitz 8227+
WA Wahkiakum 3515+
WA Pacific 5451

OR Umadilla 384,163
OR Morrow 220,149 +
OR Gilliam 100,729+
OR Sherman 127,018+
OR Wasco 97,230
OR Hood River 17,346+




State county cultivated cropland acreage?
OR Multnomah 14,692

OR Columbia 15,054+

OR Clatp 4772

&Cultivated cropland: includes all harvested cragpland and all failed cropland. Failed cropland acreage is not reported
for some countiesdueto privacy concernswhen only a few farms report such acreage. We have denoted this
"acreage" with a“+" in the cultivated cropland column in the relevant tables. Such acreage typically is small and
statewide accounts for only 0.7% of harvested cropland acreage in Washington, 3.7% in Oregon, and 3.2% in | daho.

We conclude that methomy| may affect the Snake River fdl-run chinook ESU. This
determination is made based on the possible use of methomyl on a variety of cropsin counties
within this ESU, direct risk of methomyl to endangered fish, and the potentid for depletion of this
ESU’ s aquatic-invertebrate food supply. However, thereis much uncertainty in thisdetermination,
especially because usage information for methomyl islacking for these counties.

3. Snake River Spring/Summer+un Chinook Salmon

The Snake River Spring/ Summer-run chinook salmon ESU was proposed as threstened in
1991 (56FR29542-29547, June 27, 1991) and listed about a year later (57FR14653-14663, April
22,1992). Critical habitat was dedgnated on December 28, 1993 (58FR68543-68554) to include
al tributaries of the Snake and Sdmon Rivers (except the Clearwater River) accessbleto Snake
River spring/summer chinook salmon. Like the fall-run chinook, the spring/summer-run chinook
ESU was proposed for reclassification on December 28, 1994 (59FR66784-57403) as endangered
because of criticdly low levels based on very sparse runs. However, because of incressed runsin
subsequent year, this proposed red assification was withdrawn (63FR1807-1811, January 12,
1998).

Hydrologic units in the potential spawning and rearing areas include Hells Canyon, Imnaha,
Lemhi, Little Salmon, Lower Grande Ronde, Lower Middle Fork Salmon, Lower Salmon, Lower
Snake-Agotin, Lowea Snake-Tucannon, Middle Salmon-Chamberlain, Middle Salmon - Panther,
Pahsimerol, South Fork Salmon, Upper Middle Fork Salmon, Upper Grande Ronde, Upper
Salmon, and Wallowa. Areas above Hells Canyon Dam are excluded, a ong with unnamed
“impassable natural falls’. Napias Creek Falls, near Salmon, Idaho, was later named an upstream
barrier (64FR57399-57403, October 25, 1999). The Grande Ronde, Imnaha Salmon, and
Tucannon subbasins, and Asotin, Granite, and Sheep Creeks were specifically named in the Critical
Habitat Notice.

Spawning and rearing counties mentioned in the Critical Habitat Notice indude Union,
Umatilla, Wallowa, and Baker counties in Oregon; Adams, Blaine, Custer, Idaho, Lemhi, Lewis,
Nez Perce, and Valley counties in Idaho; and Asotin, Columbia, Franklin, Garfield, Walla Walla,
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and Whitman countiesin Washington. However, we have excuded U matillaand Baker countiesin
Oregon and Blaine County in Idaho because accessble river reachesare al wdl above areas where
methomyl can beused. Counties with migratory corridors ae all of those down gream from the
confluence of the Snake and Columbia Rivers.

Table 31 shows the crop acreage for Oregon and Washington counties where the Snake
River spring/summer-run chinook salmon ESU occurs. The crop acreage for the migratory
corridorsis the same asfor the Snake River fdl-run chinook sdmon (T able 30). Methomyl
potentially isused on a wide variety of crops but we have no information on which crops are
treaed in these counties.

Table 31. Cropland acreage in counties which provide spawning and rearing habitat for the
Snake River spring/summer run chinook ESU

State county cultivated cropland acreage®
ID Adams 16,779
ID Idaho 147,557
ID Nez Perce 168,365
ID Custer 34,754
ID Lemhi 41,837+
ID Valley 6990+
ID Lewis 119,860
ID Latah 200,691
WA Asotin 32,892
WA Garfied 108,553
WA Columbia 97,743
WA Whitman 804,893
WA Franklin 291,696
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State county cultivated cropland acreage®

OR Wallowa 54,138

OR Union 90.349

&Cultivated cropland: includes all harvested crogpland and all failed cropland. Failed cropland acreage is not reported
for some countiesdueto privacy concernswhen only a few farms report such acreage. We havedenoted this
"acreage" with a“+" in the cultivated cropland column in the relevant tables. Such acreage typically is small and
statewide accounts for only 0.7% of harvested cropland acreage in Washington, 3.7% in Oregon, and 3.2% in | daho.

We conclude that methomyl may affect the Snake River spring/summer run chinook ESU.
This determination is made based on the possible use of methomyl on avariety of cropsin counties
within this ESU, direct risk of methomyl to endangered fish, and the potentid for depletion of this
ESU’ s aquatic-invertebrate food supply. However, thereis much uncertainty in thisdetermination,
especially because usage information for methomyl islacking far these counties.

4. Central Valley Spring-run Chinook Sdmon ESU

The Central valley Spring-run chinook salmon ESU was proposed as threatened in 1998
(63FR11482-11520, March 9, 1998) and liged on Septembe 16, 199 (64FR50393-50415).
Critical habitat was designated February 16, 2000 (65FR7764-7787) to encompass all river reaches
accessble to listed chinook salmon in the Sacramento River and its tributaries in Cdifornia, along
with the down stream river reachesinto San Frandsoo Bay, north of the Oakland Bay Bridge, and
to the Golden Gate Bridge

Hydrologic units and upstream barriers within this ESU are the Sacramento-Lower Cow-
Lower Clear, Lower Cottonwood, Sacramento-Lower Thomes (upstream barrier - Black Butte
Dam), Sacramento-Stone Corral, Lower Butte (upstream barrier - Centerville Dam), Lower
Feather (upstream barrier - Oroville Dam), Lower Y uba, Lower Bear (upstream barrier - Camp
Far West Dam), Lower Sacramento, Sacramento-Upper Clear (upstream barriers - Keswick Dam,
Whiskeytown dam), Upper Elder-Upper Thomes, U pper Cow-Battle, Mill-Big Chico, Upper Buite,
Upper Y uba (upstream barrier - Englebright Dam), Suisin Bay, San Pablo Bay, and San Francisco
Bay. These areas are said to bein the countiesof Shasta, Tehama, Butte, Glenn, Colusa, Sutter,
Yolo, Yuba, Placer, Sacramento, Solano, Nevada, Contra Costa, N apa, Alameda, Marin, Sonoma,
San Mateo, and San Francisco. However, with San Mateo County beingwell south of the Oakland
Bay Bridge, itis difficult to see why this county was included.

Table 32 containsusageinformation from 2001 for the California counties supporting the
Central Valley oring-run chinook salmon ESU.
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Table 32. Use of methomyl in 2001 in counties with the Central Valley spring run chinook

salmon ESU
methomyl usage acres
County use site (Ib a) treated
Alameda al dtes 1
Butte all sites 396
beans 397 770
cucumbers 134 215
Colusa all sites 7339
tomatoes 2764 5421
cucumbers 1376 1968
beans 1113 2017
Contra Costa all sites 6743
sweet corn 5994 13,314
Glenn all sites 1965
dfadfa 937 2393
cotton 212 472
Marin 0
Napa 0
Nevada 0
Placer al dtes 6
Sacramento all sites 2460
sudangrass 1555 3467
sweet corn 205 456
San Mateo al dtes 24
San Francisco 0
Shasta al dtes 7
Solano all sites 3379
sweet corn 1539 3670
sorghum 4382 1152
Sonoma al dtes 26
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methomy! usage acres
County use site (Ib &) treated
Sutter all sites 3040
melons 1459 2137
tomatoes 429 1090
Tehama al dtes 63
Yolo all sites 5802
melons 2248 4842
afafa 664 1931
sweet corn 655 1408
cucumbers 427 558
tomatoes 384 818
Y uba 0

We conclude that use of methomyl may affect the Central Valley spring run chinook salmon
ESU. We makethisdetermination basad on the amount of methomyl gpplied in these countiesin
2001. Methomyl poses an acute risk to endangered fish and has apotential for indirect effectsdue
to depldion of thisESU'saquaic-invertebratefood supply.

5. CdifomiaCoastal Chinook Salmon ESU

The California coastal chinook salmon ESU was proposed as threatened in 1998
(63FR11482-11520, March 9, 1998) and liged on September 16, 199 (64FR50393-50415).
Critical habitat was designated February 16, 2000 (65FR7764-7787) to encompass al river reaches
and estuarine areas accesshle to listed chinook sdmon from Redwood Creek (Humboldt County,
California) to the Russian River (Sonoma County, California), inclusve.

The hydrologic units and upstream barriers are Mad-Redwood, U pper Edl (upstream barrier
- Scott Dam), Middle Fort Eel, Lower Edl, South Fork Edl, Mattole, Big-Navaro-Garcia, Guada-
Salmon, Russian (upstream barriers- Coyote Dam; Warm SpringsDam), and Bodega Bay .
Countieswith agriculturd aress where methomyl could be used are Humboldt, Trinity, Mendocino,
Lake, Sonoma, and M arin. A small portion of Glenn County is also included in the Critical
Habitat, but methomyl would not likely be used in the forested upper elevation aress.

Table 33 contains 2001 usageinformation for the Cdifornia counties supporting the
Califarnia coastd chinook salmon ESU.

Table 33. Use of methomyl in 2001 in counties within the California coastal chinook salmon
ESU
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methomy! usage acres
County use site (Ib &) treated
Humbol dt 0
Mendocino all gtes 11
Sonoma al gtes 26
Marin 0
Trinity 0
Lake 0

We conclude a no effect for the California coastd chinook salmon ESU. Little or no
methomyl was used in 2001 in the counties comprisng thisESU. Use of methomyl in Cdifornia
has been dedining in recent years, and it ssems unlikely that use would increase sgnificantly within
this ESU in future years.

6. Puge Sound Chinook Salmon ESU

The Puget Sound chinook salmon ESU was proposed as threaened in 1998 (63FR11482-
11520, M arch 9, 1998) and listed a year |later (64FR14308-14328, March 24, 1999). Ciritical
habitat was designated February 16, 2000 (65FR7764-7787) to encompass al marine, estuarine,
and river reachesaccessble to listed chinook salmon in Puget Sound and its tributaries, extending
out to the Pacific Ocean.

The hydrologic units and upstream barriers are the Strait of Georgia, San Juan Idands,
Nooksack, Upper Skagit, Sauk, Lower Skagit, Stillaguamish, Skykomish, Snogualmie ( upstream
barrier - Tolt Dam), Snohomish, Lake Washington (upstream barrier - Landsburg Divesion),
Duwamish, Puyallup, Nigqually (upstream barrier - Alder Dam), Deschutes, Skokomish, Hood
Cand, Puget Sound, D ungeness- Elwha (upstream barrier - ElwhaDam). Affected countiesin
Washington, apparently all of which could have spawning and rearing habitat, are Skagit,
Whatcom, San Juan, Idand, Snohomish, King, Pierce, Thurston, Lewis Grays Harbor, Mason,
Clallam, Jefferson, and Kitsap.

Table 34 shows the crop aaeage for Washington counties wherethe Puget Sound chinook
samon ESU is located. Methomyl potentially is used on awide variety of crops, but we have no
information on which crops are treated in these counties.

Table 34. Cropland acreage in counties within the Critical Habitat of the Puget Sound
chinook salmon ESU.
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State county cultivated cropland acreage®
WA SKagit 57,978
WA Whatcom 65,679
WA San Juan 4057
WA Island 9764
WA Snohomish 28,836
WA King 9827
WA Pierce 13,430
WA Thurston 12,130+
WA Lewis 29,569
WA Grays Harbor 15,682
WA Mason 1703+
WA Clalam 6119
WA Jefferson 2151+
WA Kitsap 1300+

&Cultivated cropland: includes all harvested crogpland and all failed cropland. Failed cropland acreage is not reported
for some countiesdueto privacy concernswhen only a few farms report such acreage. We havedenoted this
"acreage" with a“+” in the cultivated cropland column in the relevant tables. Such acreage typically is small and
statewide accounts for only 0.7% of harvested cropland acreage in Washington, 3.7% in Oregon, and 3.2% in | daho.

We concdlude that methomy| may affect the Puget Sound chinook sdmon ESU. This
determination is made based on the possible use of methomyl on a variety of cropsin counties
within this ESU, direct risk of methomyl to endangered fish, and the potentid for depletion of this
ESU’ s aquatic-invertebrate food supply. However, thereis much uncertainty in thisdetermination,
especially because usage information for methomyl islacking far these counties.

7. Lowea Columbia River Chinook Salmon ESU

The Lower Columbia River chinook salmon ESU was proposed as threatened in 1998
(63FR11482-11520, Mach 9, 1998) and liged ayea laer (64FR14308-14328, March 24, 1999).
Critical habitat was designated February 16, 2000 (65FR7764-7787) to encompass all river reaches
accessible to liged chinook salmon in Columbia River tributaries between the Grays and White
Salmon Rivers in Washington and the Willamette and Hood Rivers in Oregon, inclusive, along with
the lower Columbia River reachesto the Pacific Ocean.
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The hydrologic units end upstream barriers are the Middle Columbia-Hood (upstream
barriers - Condit Dam, The Dalles Dam), Lowe Columbia-Sandy (upgream barrier - Bull Run
Dam 2), Lewis (upstream barrier - Merlin Dam), Lower Columbia-Clatskanie, Upper Cowlitz,
Lower Cowlitz, Lower Columbia, Clackamas, and the Lower Willamette. Spawning and rearing
habita would bein the countiesof Hood River, Wasco, Columbia, Clackamas, Marion,
Multnomah, and W ashington in Oregon, and Klickitat, Skamania, Clark, Cowlitz, Lewis,
Wahkiakum, Pacific, Yakima, and Fiercein Washington. Clatsop County appearsto betheonly
county inthecritical hebitat that does not contain spawning and reaering habitat, dthough thereis
only asmall part of Marion County that is included as critical habitat. We haveexcluded Pierce
County, Washington because the very small part of the Cowlitz River watershed in this county is at
a high elevation where methomyl would not likdy beused.

Table 35 shows the crop acreage for Oregon and Washington counties where the Lower
Columbia River chinook salmon ESU occurs. Methomyl potentially is used on awide variety of
crops but we have no information on which crops are treated in these counties.

Table 35. Cropland acreage in counties that are in the Critical Habitat of the Lower
Columbia River chinook salmon ESU.

State county cultivated cropland acreage®
OR Wasco 97,230
OR Hood River 17,346+
OR Marion 202,353
OR Clackamas 59,923
OR Multnomah 14,692
OR Washington 85,190
OR Columbia 15,054+
OR Clatop 4772
WA Pacific 5451
WA Wahkiakum 3515+
WA Clark 27,860
WA Cowlitz 8227+
WA Lewis 29,569
WA Klickitat 93,193
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WA Skamania 1205+

&Cultivated cropland: includes all harvested cragpland and all failed cropland. Failed cropland acreage is not reported
for some countiesdueto privacy concernswhenonly a few farms report such acreage. We have denoted this
"acreage" with a“+” in the cultivated cropland column in the relevant tables. Such acreage typically is small and
statewide accounts for only 0.7% of harvested cropland acreage in Washington, 3.7% in Oregon, and 3.2% in | daho.

We oconclude that methomyl may affect the L ower Columbia River chinook salmon ESU.
This determination is made based on the possible use of methomyl on a variety of cropsin counties
within thisESU, direct risk of methomyl to endangered fish, and the potentid for depletion of this
ESU’ s aquatic-invertebrate food supply. However, thereis much uncertainty in thisdetermination,
especidly because usage information for methomyl is lacking for these counties.

8. Upper Willamette River Chinook Sdmon ESU

The Upper Willamette River Chinook Salmon ESU was proposed as thregened in 1998
(63FR11482-11520, March 9, 1998) and lided ayea laer (64FR14308-14328, March 24, 199).
Critical habitat was designated February 16, 2000 (65FR7764-7787) to encompass al river reaches
accessible to liged chinook salmon in the Clackamas River and the Willamette River and its
tributaries above Willamette Falls in addition to all down stream river reaches of the Willamete
and CdunbiaRiversto the Paafic Ocean.

The hydrologic units included are the Lower Columbia-Sandy, Lower Columbia-Clatkanie,
Lower Columbia, Middle Fork Willamette, Coast Fork Willamette (upsiream barriers - Cottage
Grove Dam, DorenaDam), Upper Willamette (upstream barrier - Fern Ridge Dam), M cKenzie
(upstream barrier - Blue River Dam), North Santiam (upstream barrier - Big Cliff Dam), South
Santiam (upstream barrier - Green Peter Dam), M iddle Willamette, Yamhill, M oldla-Pudding,
Tualatin, Clackamas, and Lower Willamete. Spawning and rearing habitat is in the Oregon
counties of Cleckamas, Douglas, Lane, Benton, Lincoln, Linn, Polk, Marion, Yamhill, Washington,
and Tillamook. However, Lincoln and Tillamook countiesinclude salmon habitat only in the
foreded pats of the coast range where methomyl would not beused. Sdmon habitat for this ESU
isexceedingly limited in Douglas County aso, but we cannot rule out f uture methomy| use in
Douglas County.

Tables 36 and 37 show the crop acreage for Oregon counties where the Upper Willamette
River chinook salmon ESU ocaurs and for the Oregon and Washington countieswherethis ESU
migates. Methomyl potentially is used on awide variety of crops, but we have no information on
which crops ae treated in these counties.

Table 36. Cropland acreage in the spawning and rearing habitat of the Upper Willamette
River chinook salmon ESU.

State county cultivated cropland acreage®
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OR Douglas 37,498
OR Lane 73,841
OR Benton 69,214
OR Linn 248,392
OR Polk 89,599
OR Clackamas 59,923
OR Marion 202,353
OR Yambhill 95,440
OR Washington 85,190

&Cultivated cropland: includes all harvested cropland and all failed cropland.

Table 37. Cropland acreage in the migration corridors of the Upper Willamette River
chinook salmon ESU.

State county cultivated cropland acreage®
WA Clark 27,860

WA Cowlitz 8227+

WA Wahkiakum 3515+

WA Pacific 5451

OR Multnomah 14,692

OR Columbia 15,054+

OR Clatop 4772

Cultivated cropland: includes all harvested cropland and all failed cropland. Failed cropland acreage is not reported
for some counties dueto privacy concernswhen only a few farms report such acreage. We have denoted this
"acreage" with a“+” in the cultivated cropland column in the relevant tables. Such acreage typically is small and
statewide accounts for only 0.7% of harvested cropland acreage in Washington, 3.7% in Oregon, and 3.2% in I daho.

We conclude that methomyl may affect the Uppe Willamette River chinook salmon ESU.
This determination is made based on the possible use of methomyl on a variety of cropsin counties
within this ESU, direct risk of methomyl to endangered fish, and the potentid for depletion of this
ESU’ s aquatic-invertebratefood supply. However, thereis much uncertainty in thisdetermination,
egoecially because usage information for methomyl islacking for these counties. Risk isaso likdy
to be mitigated by the requirement for a buf fer for aeria and ground applications and because
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agriculturd productscan be used only by certified (i.e., trained) applicators, but we cannot quantify
whether agquatic concentrations would be reduced sufficiently to preclude adverse effects. We need
to confer with NMFS asto whether these measures provide adequate protedion for this ESU.

9. Upper CdumbiaRiver Spring-run Chinook Sdmon ESU

The Upper Columbia River Spring-run Chinook Salmon ESU was proposed as endangered
in 1998 (63FR11482-11520, March 9, 1998) and listed a year later (64FR14308-14328, March 24,
1999). Criticd habitat was designated February 16, 2000 (65FR7764-7787) to encompass all river
reaches accessble to listed chinook salmon in Columbia River tributariesupstream of the Rock
Island Dam and downgream of Chief Joseph Dam in Washington, exduding the Okanogan River,
aswell asdl down gream migratory corridorsto the Pacific Ocean. Hydrologic unitsand ther
upstream barriers are Chief Joseph (Chief Joseph Dam), Similkameen, Methow, U pper Columbia
Entia, Wenaichee, Upper Columbia-Priest Rapids, M iddle ColumbiaL ake Wdlula, Middle
Columbia-Hood, Lower Columbia-Sandy, Lower Columbia-Clatskanie, Lower Columbia, and
Lower Willamette. Counties in which spawning and rearing occur are Chelan, Dougas Okanogan,
Grant, Kittitas, and Benton (Table 31), with the lower river reachesbeing migratory corridors
(Table 32).

Tables 38 and 39 present cropland acreage for those Washington counties that support the
Upper ColumbiaRiver chinook salmon ESU and for Oregon and Washington counties wher e this
ESU migates. Methomyl potentially is used on awide variety of crops, but we have no
informaion on which crops are treated in these counties.

Table 38. Cropland acreage in Washington counties where there is spawning and rearing
habitat for the Upper Columbia River chinook salmon ESU

State county cultivated cropland acreage®
WA Benton 268,372

WA Kittitas 57,456

WA Chelan 31,423

WA Douglas 217,703

WA Okanogan 72,732

WA Grant 529,087

Cultivated cropland: includes all harvested cropland and all failed cropland.
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Table 39. Cropland acreage in counties that are migration corridors for the Upper Columbia
River chinook salmon ESU

State county cultivated cropland acresge®
WA Franklin 291,696
WA Yakima 264,490
WA Wadla Wadla 337,660
WA Klickitat 93,193
WA Skamania 1205+
WA Clark 27,860
WA Cowlitz 8227+
WA Wahkiakum 3515+
WA Pacific 5451

OR Gilliam 100,729+
OR Umatilla 384,163
OR Sherman 127,018+
OR Morrow 220,149 +
OR Wasco 97,230
OR Hood River 17,346+
OR Multnomah 14,692
OR Columbia 15,054+
OR Clatop 4772

&Cultivated cropland: includes all harvested cropland and all failed cropland. Failed cropland acreage is not reported
for some countiesdueto privacy concernswhen only a few farms report such acreage. We have denoted this
"acreage" with a“+" in the cultivated cropland column in the relevant tables. Such acreage typically is small and
statewide accounts for only 0.7% of harvested cropland acreage in Washington, 3.7% in Oregon, and 3.2% in I daho.

We conclude that methomy! may affect the Uppea Columbia River chinook salmon ESU.

This determination is made based on the possible use of methomyl on a variety of cropsin counties
within this ESU, direct risk of methomyl to endangered fish, and the potentid for depletion of this
ESU’ s aquatic-invertebrate food supply. However, thereis much uncertainty in thisdetermination,
especidly because usage information for methomyl is lacking for these counties.




C. Coho Salmon

Coho saimon, Oncorhynchus kisutch, were historically distributed throughout the North
Pacific Ocean from central Californiato Point Hope, AK, through the Aleutian Idlands into Asia
Historically, thisspecies probably inhabited most coagal dreams in Washington, Oregon, and
central and northern California. Some populations may once have migrated hundreds of miles
inland to spawn in tributaries of the upper ColumbiaRiver in Washington and the Snake River in
|daho.

Coho samon generdly exhibit a rdativdy simple, 3 year lifecyde. Adultstypically begin
their freshwater pawning migration in thelae summer and fall, gpawn by mid-winter, thendie
Southern popul ations are somewhat later and spend much less time in the river prior to spawning
than do northern cono. Homing fiddity in coho salmon is generally strong; however their small
tributary habitats experience relaively frequent, temporay blockages, and there ae a number of
examples in which coho salmon have rapidly recolonized vacant habitat that had only recently
become accessible to anadromous fish.

After spawning in late fall and early winter, eggs incubate in redds for 1.5 to 4 months,
depending upon the temperature, before hatching as alevins. Following yolk sac absorption, alevins
emerge and begin actively feeding as fry. Juveniles rear in fresh water for up to 15 months, then
migrate to theocean as ‘‘'smolts’’ in the spring. Coho salmon typically spend two growing sessons
in the ocean before returning to their natal 4ream. They are most frequently recovered from ocean
waters in the vicinity of their spawning dreams, with a minority being recovered at adjacent coastal
areas, decreasing in number with distance from the natal streams. However, those coho released
from Puget Sound, Hood Canal, and the Strait of Juan de Fuca are caught at high levels in Puget
Sound, an area not entered by coho salmon from other aress.

1. Central California Coas Coho Sdmon ESU

The Centra California Coast Coho Salmon ESU incdludes dl coho naturaly reproduced in
dreams between Punta Gorda, Humboldt County, CA and San Lorenzo River, Santa Cruz County,
CA, inclusve. This ESU was proposed in 1995 (60FR38011-38030, July 25, 1995) and listed as
threatened, with criticd habitat designated, on May 5, 1999 (64FR24049-24062). Critical habitat
consists of accessible reaches along the coest, including Arroyo Corte Madera Del Presdio and
Corte M adera Creek, tributaries to San Francisco Bay.

Hydrologic units within the boundaries of this ESU are: San Lorenzo-Soquel (upstream
barrier - Newell Dam), San Francisco Coagtd South, San Pablo Bay (upstream barrier - Phoenix
Dam- Phoenix Lake), Tomales-Drake Bays (upstream barriers- Peters Dam-Kent Lake; Seeger
Dam-Nicaso Reservoir), Bodega Bay, Russan (upstream barriers - Warm springs dam-Lake
Sonoma; Coyote Dam-Lake Mendocino), GudalaSamon, and Big-Navaro-Garcia. Cdifornia
counties induded are Santa Cruz, San Mateo, Marin, Napa, Sonoma, and Mendocino.
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Table 40 contains methomyl usage information for 2001 for the California counties
supporting the Centrd Cdifornia coag coho salmon ESU.

Table 40. Use of methomyl in 2001 in counties with the Central Califomia Coast coho ESU

methomyl usage acres

County use site (Ib &) treated
Santa Cruz all sites 2392

strawbery 1509 1822

head lettuce 631 912

leaf lettuce 141 220
San Mateo al dtes 24
Marin 0
Sonoma al dtes 26
Mendocino al dtes 11
Napa 0

We conclude that use of methomyl may affect the Central California Coast coho ESU. We
make this determination based the reported use of methomyl on strawberries and lettuce in Santa
Cruz Co. in 2001. Methomyl poses an acute risk to endangered fish and has a potential for indirect
effectsdue to depletion of thisESU'saqudic-invertebratefood supply.

2. Southem Oregon/Northern Cdifornia Coag Coho Sdmon ESU

The Southern Oregon/Northern California coastal coho salmon ESU was proposed as
threatened in 1995 (60FR38011-38030, July 25, 1995) and listed on May 6, 1997 (62FR24588-
24609). Critical habitat was proposed later that year (62FR62741-62751, November 25, 1997) and
findly desgnated on May 5, 1999 (64FR24049-24062) to encompass accessble reaches of al
rivers (induding estuarine aress and tributaries) between the Mattole River in Cdif orniaand the Elk
River in Oregon, inclusive.

The Southern Oregon/Northern California Coast coho salmon ESU occurs between Punta
Gorda, Humboldt County, California and Cape Blanco, Curry County, Oregon. M gjor basins with
thissalmon ESU are the Rogue, Klamath, Trinity, and E€l river bagns, while the EIk River,
Oregon, and the Smith and Mad Rivers, and Redwood Creek, Cdiforniaare sndler basinswithin
the range. Hydrologic units and the upsream barriersare Matole, South Fork Ed, Lower Ed,
Middle Fork Eel, Upper Eel (updream barrier - Scott Dam-Lake Pillsbury), Mad-Redwood, Smith,
South Fork Trinity, Trinity (upstream barrier - Lewiston Dam-Lewiston Reservoir), Salmon, Lower
Klamath, Scott, Shasta (upstream barrier - Dwinnell Dam-Dwinnell Reservoir), Upper Klamath
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(upstream barrier - Irongate Dam-Irongate Reservoir), Chetco, Illinois (upstream barrier - Selmac
Dam-Lake Selmac), Lower Rogue, Applegate (upstream barrier - Applegate Dam-Applegde
Reservoir), Middle Rogue (upgream barrier - Emigrant Lake Dam-Emigrant Lake), Upper Rogue
(upstream barriers - Agate Lake Dam-Agate Lake; Fish Lake Dam-Fish Lake; Willow Lake Dam-
Willow Lake; Lost Creek Dam-Lost Creek Resavoir), and Sixes. Related countiesare Humboldt,
Mendocino, Trinity, Glenn, Lake, Del Norte, Siskiyou in Californiaand Curry, Jackson, Josephine,
Klamah, and Douglas, in Oregon. However, we have exduded Glenn County, Cdiforniafrom this
analysis because the salmon habitat in this county is not near the agriculturd aress.

Methomy! use in 2001 in California counties occupied by this ESU is presented in Table 41.
Cropland acreage for Oregon counties within this ESU isprovided in Table 42. M ethomyl
potentially isused on a variety of crops in Oregon, but we have no information on which crops are
treated in these counties.

Table 41. Methomyl usage in California counties within the Southern Oregon/N orthern
California coastal coho salmon ESU

methomy! usage acres
County use site (b a) treated
Humbol dt 0
Mendocino all gtes 11
Del Norte 0
Siskiyou 0
Trinity 0
Lake 0

Table 42. Cropland acreage in Oregon counties where there is habitat for the Southern
Oregon/Northern California coastal coho salmon ESU

State county cultivated cropland acreage®
OR Curry 1807

OR Jackson 33,529

OR Josephine 9015

OR Douglas 37,498

&Cultivated cropland: includes all harvested cropland and all failed cropland. Failed cropland acreage is not reported
for some counties dueto privacy concernswhen only a few farms report such acreage. We have denoted this

69



"acreage" with a“+” in the cultivated cropland column in the relevant tables. Such acreage typically is small and
statewide accounts for only 0.7% of harvested cropland acreage in Washington, 3.7% in Oregon, and 3.2% in I daho.

We conclude that methomyl may affect the Southern Oregon/Northern California coastal
coho salmon ESU. This determination is made based solely on the possible use of methomyl on a
variety of cropsin the Oregon counties within this ESU, direct risk of methomyl to endangered fish,
and the potentid for depletion of thisESU’ s aquatic-inverteor ate food supply. However, thereis
much uncertanty in this determination, because we have no usage information for any of the
Oregon counties. Rik isal9 likely to be mitigated by the requirement for a buffer for aerid and
ground applications and because agriculturd productscan be used only by certified (i.e., trained)
applicators, but we cannot quantify whether agquatic concentrations would be reduced sufficiently to
preclude adverse effects We need to confer with NMFS as to whether these measures provide
adequae protection for thsESU.

3. Oregon Coad coho salnon ESU

The Oregon coag coho salmon ESU was first proposed for listing as threatened in 1995
(60FR38011-38030, July 25, 1995), and listed several years later 63FR42587-42591, Augug 10,
1998). Criticd habitat was proposed in 1999 (64FR24998-25007, May 10, 1999) and designated
on February 16, 2000 (65FR7764-7787).

This ESU includes coadtd populaions of coho sdmon from Cape Blanco, Curry County,
Oregon to the Columbia River. Spawning is spread over many basins, large and small, with higher
numbers furthe south wherethe coastal lake systems (e.g., the Tenmile, Tahkenitch, and Siltcoos
basins) and the Coos and Coquille Rivers have been particularly productive Critical Habitat
includes all accessible reaches in the coastal hydrolog ¢ reaches Necanicum, Nehalem, Wilson-
Trask-Nestucca (upstream barrier - McGuire Dam), Siletz-Y aquina, Alsea, Siudaw, Siltcoos, North
Umpqua (upstream barriers - Cooper Creek Dam, Soda Springs Dam), South Umpqua (upstream
barrier - Ben Irving Dam, Galesville Dam, Win Walker Reservoir), Umpqua, Coos (upstream
barrier - Lower Pony Creek Dam), Coquille, Sixes Related Oregon counties are Douglas, Lane,
Coos Curry, Benton, Lincoln, Polk, Tillamook, Yamhill, Washington, Columbia, Clatsop.
However, the portionsof Yamhill, Washington, and Columbia countiesthat are within the ESU do
not include agricultura areas, and we have eiminated them in this anayss.

Table 43 shows the cropland acreage for Oregon countieswhere the Oregon coas coho

salmon ESU occurs. Methomyl potentially is used on awide variety of crops, but we have no
information on which crops are treated in these counties.

Table 43. Cropland acreage in counties where there is habitat for the Oregon coast coho
salmon ESU
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State county cultivated cropland acreage?
OR Curry 1807

OR Coos 14,115+

OR Douglas 37,498

OR Lane 73,841

OR Lincaln 3626+

OR Benton 69,214

OR Polk 89,599

OR Tillamook 6448

OR Clatop 4772

&Cultivated cropland: includes all harvested cropland and all failed cropland. Failed cropland acreage is not reported
for some countiesdueto privacy concernswhenonly a few farms report such acreage. We have denoted this
"acreage" with a“+” in the cultivated cropland column in the relevant tables. Such acreage typically is small and
statewide accounts for only 0.7% of harvested cropland acreage in Washington, 3.7% in Oregon, and 3.2% in Idaho.

We condude tha methomy| may affect the Oregon coast coho salmon ESU. This
determination is made based on the possible use of methomyl on a variety of cropsin counties
within this ESU, direct risk of methomyl to endangered fish, and the potentid for depletion of this
ESU’ s aquatic-invertebrate food supply. However, thereis much uncertainty in thisdetermination,
especially because usage information for methomyl islacking far these counties.

D. Chum Salmon

Chum salmon, Oncorhynchus keta, have the wides natural geographic and spawning
distribution of any Pacific salmonid, primarily because its range extends farther dong the shores of
the Arctic Ocean. Chum sdmon have been documented to spawn from Asia around the rim of the
North Pacific Ocean to Monterey Bay in central California. Presently, major gpawning populaions
are found only as far south as Tillamook Bay on the northern Oregon coast.

Most chum salmon mature between 3 and 5 years of age, usuadly 4 years, with younger fish
being more predominant in outhern partsof their range. Chum saimon usually spawnin
coastal areas, typically within 100 km of the ocean where they do not have to surmount river
blockagesand fdls. However, inthe Skagit River, Washington, they migrae a leag 170 km.

During the spawning migration, adult chum salmon enter natal river systems from June to

March, depending on characteristics of the population or geographic location. 1n Washington, a
variety of seasonal runs are recognized, including summer, fall, and winter populaions Fall-run
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fish predominate, but summer runsare found in Hood Cand, the Strait of Juan de Fuca, and in
southern Puge Sound, and two rivers in southern Puget Sound have winter-run fish.

Redds are usually dug in the mainstam or in side channelsof rivers. Juveniles outmigrate to
seawaer amost immediately after anerging from the gravel that covers their redds. This means
that survivd and growth in juvenile chum salmon depend less on freshwater conditionsthan on
favorable estuarine and marine conditions.

1. Hood Cand Summer-run chum salmon ESU

The Hood Canal summer-run chum sailmon ESU was proposad for listing as threatened,
and critical habita was proposed, in 1998 (63FR11774-11795, March 10, 1998). The final listing
was published a year later (63FR14508-14517, March 25, 1999), and critical habitat was
designaed in 2000 (65FR7764-7787).

Critical habitat for the Hood Canal ESU includes Hood Canal, Admirdty Inle, and the
straits of Juan de Fuca, along with all river reaches accessible to listed chum salmon draining into
Hood Cand aswdl as Olympic Peninsularivers between Hood Cand and D ungeness Bay,
Washington. The hydrologic unitsare Skokomish (upstream boundary - Cushman Dam), Hood
Canal, Puget Sound, Dungeness Elwha, in the countiesof Mason, Clallam, Jefferson, Kitsap, and
Island.

Streams specifically mentioned, in addition to Hood Candl, in the proposed critical habitat
Notice include Union River, TahuyaRiver, Big Quilcene River, Big Beef Creek, Anderson Creek,
Dewatto River, Snow Creek, Salmon Creek, Jimmycomelately Creek, Duckabush * sream’,
Hamma Hamma' stream’, and Dosewallips ‘ stream’.

Table 44 shows the cropland acreage for Washington counties where the Hood Canal
summer-run chum salmon ESU occurs. Methomyl potentially is used on awide variety of crops,
but we have no information on which crops are treated inthese counties.

Table 44. Cropland acreage in counties where there is habitat for the Hood Canal Summer-
run chum salmon ESU

State county cultivated cropland acreage®
WA Mason 1703+

WA Clallam 6119

WA Jefferson 2151+

WA Kitsap 1300+

WA Island 9764
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&Cultivated cropland: includes all harvested cragpland and all failed cropland. Failed cropland acreage is not reported
for some countiesdueto privacy concernswhen only a few farms report such acreage. We have denoted this
"acreage" with a“+” in the cultivated cropland column in the relevant tables. Such acreage typically is small and
statewide accounts for only 0.7% of harvested cropland acreage in Washington, 3.7% in Oregon, and 3.2% in | daho.

We conclude that methomyl may affect the Hood Cand Summer-run chum salmon ESU.
This determination is made based on the possible use of methomyl on a variety of cropsin counties
within this ESU, direct risk of methomyl to endangered fish, and the potentid for depletion of this
ESU’ s aquatic-invertebrate food supply. However, thereis much uncertainty in thisdetermination,
especially because usage information for methomyl islacking for these counties.

2. Columbia River Chum Salmon ESU

The Columbia River chum salmon ESU was proposed for liding as threatened, and critical
habitat was proposed, in 1998 (63FR11774-11795, March 10, 1998). T hefind listing was
published a year later (63FR14508-14517, March 25, 1999), and criticad habitat was designated in
2000 (65FR7764-7787).

Critical hebitat for the Columbia River chum samon ESU encompasses al accessible
reaches and adjacent riparian zones of the Columbia River (including estuarine areas and
tributaries downstream from Bonneville Dam, excluding Oregon tributaries upstream of Milton
Creek at rive km 144 near the town of St. Helens. These areas are the hydrologic units of Lower
Columbia - Sandy (upgream barrier - Bonneville Dam, Lewis (upstream barrig - Merlin Dam),
Lower Columbia - Clatskanie, Lower Cowlitz, Lower Columbia, Lower Willamette in the counties
of Clark, Skamania, Cowlitz, Wahkiakum, Pacific, Lewis, Washingon and Multnomah, Clatsop,
Columbia, and Washington, Oregon. It gppears that there are three extant populaionsin Grays
River, Hardy Creek, and Hamilton Creek.

Table 45 shows the crop aaeage information for Oregon and Washington counties where
the Columbia River chum salmon ESU occurs. Methomyl potentially is used on awide variety of
crops but we have no information on which crops are treated in these counties.

Table 45. Cropland acreage in counties where there is habitat for the Columbia River chum
salmon ESU.

State county cultivated acresge®
WA SKamania 1205+
WA Clark 27,860
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State county cultivated acreage®
WA Lewis 29,569

WA Cowlitz 8227+

WA Pacific 5451

WA Wahkiakum 3515+

OR Multnomah 14,692

OR Columbia 15,054+

OR Washington 85,190

OR Clatop 4772

&Cultivated cropland: includes all harvested cropland and all failed cropland. Failed cropland acreage is not reported
for some countiesdueto privacy concernswhenonly a few farms report such acreage. We have denoted this
"acreage" with a“+" in the cultivated cropland column in the relevant tables. Such acreage typically is small and
statewide accounts for only 0.7% of harvested cropland acreage in Washington, 3.7% in Oregon, and 3.2% in Idaho.

We concdlude that methomy| may affect the Columbia River chum sdmon ESU. This
determination is made based on the possible use of methomyl on a variety of cropsin counties
within this ESU, direct risk of methomyl to endangered fish, and the potentid for depletion of this
ESU’ s aquatic-invertebrate food supply. However, thereis much uncertainty in thisdetermination,
especially because usage information for methomyl islacking far these counties.

E. Sockeye Salmon

Sockeye salmon, Oncorhynchus nerka, are the third most abundant species of Padific
salmon, after pink and chum saimon. Sockeye salmon exhibit a wide variety of life history paterns
that reflect varying dependency on the fresh water environment. T he vast mg ority of sockeye
salmon typically spawn in inlet or outlet tributaries of lakesor along the shoreline of lakes where
their distribution and aundance is closely related to the location of rivers that provide accessto the
lakes. Some sockeye, known as kokanee, are non-anadromous and have been observed on the
spawning groundstogether with their anadromous counterparts. Some sockeye, particularly the
more northern populations, spawn in mainstem rivers.

Growth isinfluenced by competition, food supply, water temperature, thermal stratification,
and other factors, with lake resdence time usudly increasng the farther north anursery lakeis
located. In Washington and British Columbia, lake resdenceis normally 1 or 2 years. Incubation,
fry emergence, spawning, and adult lake entry often involve intricate patterns of adult and juvenile
migration and orientation not seen in other Oncorhynchus species. Upon emergence from the
substrate, lake-type sockeye salmon juveniles move either downstream or upstream to rearing lakes,
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where the juvenilesrear for 1 to 3 years prior to migatingto sea. Smolt migration typically occurs
beginning in late April and extending through early July.

Once in the ocean, sockeye salmon feed on copepods, euphausiids, amphipods, crustacean
larvae, fish larvae, squid, and pteropods. They will spend from 1 to 4 yeas in the ocean before
returning to freshwater to spawn. Adult sockeye salmon home precisely to their natal stream or
lake. River-and sea-type sockeye saimon have higher straying rateswithin river systems than lake-
type sodkeye sdmon.

1. Ozette L ake Sockeye Salmon ESU

The Ozette L ake sockeye salmon ESU was proposed for liging, along with proposed critical
habita in 1998 (63FR11750-11771, March 10, 1998). Itwas listed as thregened on March 25,
1999 (64FR14528-14536), and critical habitat was dedgnated on February 16, 2000 (65FR7764-
7787). ThisESU spawnsin Lake Ozette, Clallam County, Washington, as well asin its outlet
stream and the tributaries to the lake. 1t has the amallest distribution of any listed Pacific sailmon.

While Lake Ozette, itself, is part of Olympic National Park, its tributaries extend outside
park boundaries, much of which is private land. There is limited agriculture in the whole of Clallan
County (Table 46). However, we have no usage datato indicate how much methomyl isused in
this county.

Table 46. Cropland acreage in Clallum County where there is habitat for the Ozette Lake
sockeye salmon ESU

State county cultivated cropland acreage®

WA Clalam 6119

&Cultivated cropland: includes all harvested cropland and all failed cropland.

We condude tha methomy| may affect the Ozette Lake sockeye sdmon ESU. This
determination is made based on the possble useof methomyl on a variety of crops in Clallum Co.,
direct risk of methomyl to endangered fish, and the potentia for depletion of this ESU’ s aquatic-
invertebrate food supply. However, thereis much uncertainty in this determination, especidly
because usage information for methomyl is lecking for Clallum Co.

2. Snake River Sockeye Sdmon ESU

The Snake River sokeye salmon was the fird salmon ESU in the Pecific Northwest to be
listed. It was proposed and listed in 1991 (56FR14055-14066, April 5, 1991 & 56FR58619-
58624, November 20, 1991). Critical habita was proposed in 1992 (57FR57051-57056,
December 2, 1992) and designated a year later (58FR6854 3-68554, December 28, 1993) to
include river reaches of the mainstem Columbia River, Snake River, and Salmon River from its
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confluence with the outlet of Stanley Lake down stream, along with Alturas Lake Creek, Valley
Creek, and Stanley, Redfish, Yellow Belly, Pettit, and Alturas lakes (including their inlet and outlet
creeks).

Spawning and rearing habitats are considered to be all of the above-named lakes and creeks,
even though a thetime of the aitical habitat Notice, pawningonly gill occurred in Redfish Lake.
These habitats arein Custer and Blane countiesin Ideho. However, the habitat area for the simon
is high elevation areas in a Nationd Wilderness area and National Forest. Methomyl cannot be
used in thisarea. It is possible that this salmon ESU could be exposed to methomyl in the lower
and larger river reachesduringitsjuvenile or adult migration.

Cropland aareage in counties encompassing spawning and rearing habitat and migratory
corridors for the Snake River sockeye sdmon ESU is provided in Tables47 and 48. M ethomyl
potentially isused on awide variety of crops but we have no information on which crops are
treated in these counties.

Table 47. Cropland acreage in Idaho counties where there is spawning and rearing hab itat
for the Snake River sockeye salmon ESU

State county cultivated cropland acreage®
ID Custer 34,754
ID Blaine 47,565

#Cultivated cropland: includes all harvested cropland and all failed cropland.

Table 48. Cropland acreage in counties within the migratory corridors for the Snake River
sockeye salmon ESU

State county cultivated acreage®
ID Idaho 147,557

ID Lemhi 41,837+

ID Lewis 119,860

ID Nez Perce 168,365

WA Asotin 6990+

WA Garfidd 32,892

WA Whitman 108,553

WA Columbia 804,893

76



State county cultivated acreage®
WA Wadla Wadla 97,743
WA Franklin 337,660
WA Benton 291,696
WA Klickitat 268,372
WA SKamania 93,193
WA Clark 1205+
WA Cowlitz 27,860
WA Wahkiakum 8227+
WA Pacific 3515+
OR Wadlowa 5451

OR Umadilla 54,138
OR Morrow 384,163
OR Gilliam 220,149 +
OR Sherman 100,729+
OR Wasco 127,018+
OR Hood River 97,230
OR Multnomah 17,346+
OR Columbia 14,692
OR Clatop 15,054+

&Cultivated cropland: includes all harvested cragpland and all failed cropland. Failed cropland acreage is not reported
for some countiesdueto privacy concernswhen only a few farms report such acreage. We have denoted this
"acreage" with a“+" in the cultivated cropland column in the relevant tables. Such acreage typically is small and
statewide accounts for only 0.7% of harvested cropland acreage in Washington, 3.7% in Oregon, and 3.2% in | daho.

We condude tha methomy| may affect the Snake River sockeye sdmon ESU. This

determination is made based on the possible use of methomyl on a variety of crops in counties
within this ESU, direct risk of methomyl to endangered fish, and the potentid for depletion of this
ESU’ s aquatic-invertebrate food supply. However, thereis much uncertainty in thisdetermination,
especially because usage information for methomyl islacking far these counties.

5. Summary conclusions for listed Pacific salmon and steelhead




Based on the available informaion and best professonal judgement, our conclusons on
potential adverse effects on liged Pacific salmon and steelhead are provided in Table 49. We
condude tha methomyl will have no efed on two ESUs but may affect 24 ESUs.

For those ESUsin Cdifornia, we base our determinations on reported usage of methomyl in
individud counties in 2001, the potential direct risk to endangered geelhead and salmon, and the
potentid for indirect ef fectsfrom loss of agudic-invertebrate food resources. We notethat only
trained applicators can apply methomyl to agricultural crops and that a no-spray buffer of 25 feet
for ground application and 100 feet for aerial application (450 feet for ULV application) is required
on product labels However, we do not know if thisbuffer isaufficiently protective. The California
bulletinsrecommend a200-yard buffer for aerid application and a 40-yard buffer for ground
application as well as a 20-foot minimum vegetative drip between the treatment site and surface
waters. Although the use limitations in the bulletins are voluntary, methomyl is a restricted use
pesticide and, therefore, Caifornia applicators must obtain apermit from their County Ag.
Commissiona’s Office. The Ag. Commissioner’ s Office supportsthe bulletin use limitaionsand
may require in the permit that the applicator must adhere to the use limitations.

For the ESUsin Oregon, Washington, and Idaho, we do not have methomyl usage
information at the state- or county-level. Therefore, in counties with extensive cropland acreage,
we assume that methomyl may be used on avariety of crops Only Certified (i.e., trained)
Applicators can apply methomyl to agricultural cops, and they must adhereto the requirement for
ano-spray buffer of 25 feet by ground application and 100 feet by aerial application (450 feet for
ULV application). However, we do not know if this buffer issufficiently protective of the listed
steelhead and salmon and their food supply. We will need to confer with NMFS as to whether
these measures provide adequate protection for these ESUs or if other measures are needed in
addition to a buffer. It would be of value to discuss any proposed mitigation drategy with the
affected state pesticide regulatory agencies to ensure consideration of local conditions and use
practices.
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Table 49. Summary condusions on specific ESUs of listed Pacific salmon and steelhead for

metho myl
Species ESU Finding
Steelhead Southern Cdifornia may affect
Steelhead South-Centra California Coast may affect
Steelhead Centra Cdifornia Coast may affect
Steelhead Central Vdley, Cdifornia may affect
Steelhead Northern Cdifornia no effect
Steelhead Upper Columbia River may affect
Steelhead Shake River Badn may affect
Steelhead Upper Willamette River may affect
Steelhead Lower Columbia River may affect
Steelhead Middle ColumbiaRiver may affect
Chinook Salmon Sacramento River winter-run may affect
Chinook Salmon Snake River fall-run may affect
Chinook Salmon Snake River spring/summer-run may affect
Chinook Salmon Central Valley spring-run may affect
Chinook Salmon California Coastd no effect
Chinook Salmon Puget Sound may affect
Chinook Salmon Lower Columbia may affect
Chinook Salmon Upper Willamette may affect
Chinook Salmon Upper Columbia may affect
Coho samon Centra Cdlifornia may affect
Coho salmon Southern Oregor/Northern Cdifornia | may affect
Coasts

Coho samon Oregon Coast may affect
Chum salmon Hood Canal summer-run may affect
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Species ESU Finding

Chum salmon Columbia River may affect
Sockeye salmon Ozette L ake may affect
Sockeye salmon Snake River may affect
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